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*mi^«> 2 o o 2f 7 ft 5 BfcfefflsnfcB+WHffajsi #12002-1 
10 T*w«fl*»cigiffl$n4. 

A-T^'J y H^-f *©£££«* IBIl!aKlttt^ld:&f«Jffl*r2> = *^ 

5. £ftS©3&*fe£fflV>T, ( i ) ^ft:^K:@m^©fcS|ft£^£1±5£ 
£fc«k 97W:/U y h'if^IftSui^Tt, (i i) — 

^mz&^T. m&zkmiz&m-fzsiimtfmmizR t - lite 
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tt£*tt££B&frofc£B«^J&>&**# (Fl) £JMU ^^tFltti 

jffi o at e 'f - s j^iew tcff a. » t -5 a s u t iri /t . 
ifcfc?o&&&#m'?zjj&h&&2tixKz>* r f - lite^ta 

15 ^-r^^*@3^>J (£TF, DNA T-;*7-<hV>5) ^^tbf li^ifcJ:^ R 
f - l«^<D#ffi£fcfcPF#ft£fl^3#&T&3o H*fc. Rf-ljtfe^ 

oDNAE?ij»*#an?»sfc»> itssR f - iii6;^£&tHT£;i£te, 

fll^tf, -f^©R f - 1 jte^JffittfSl 0lfe6#±fc#«Eb, ^l/T, fMS£ 
20 m^>tS#M (RFLP) MiC^TSilt^ttSDNAT-*- (RFL 
P?-*-) IG2 9 1 tGl 2 7tOPB"C*Si:t^*tSnT^5 (Fuk 
uta et a 1 . 1992, Jpn J. Breed. 42 

(supi. i) 1 6 4- 1 6 5) . zotztb. Rf-i mfc^tmm-rz 

DNA7-*-JlG2 9 l&cfctfGl 2 7 ©IfifS^iSt S £ t K«k D , R 
©Pp1S«, ^*<D^^T«. ttfflm-Jtl-^RFLP^-T*^ 
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5 jg-<7>raiitt, RFLP7- #-j£G 2 9 1 £ G 1 2 7 ©PBOjie^ ttliagBSI 
tt*9 3 0 cM H^DNAT^9 0 0 0 k b pteffiHIT*) t^Tctb. -fi 

§0 jWT L t> IE lit Jt^ T £ fc d £ £ o 

R f - 1 itfc^^ftSrR F LP?-*-jSG 2 9 1 & 
io <£tfG 1 2 7 <Dm.fc^m&m&T Z> z ttCkOft^TS*^, ilfecD^^Wfife^ 

ns^m^^sEfctt, r f - 1 ate^^fc, rflp?-*-hg2 9 1 1. 

G 1 2 7 ©W©Jte : ?<S« 5 b*ASnStVi-5jSi'Xf»So IADNA 
SH^iJ«3 0 cMl^lOR f - lite? H^— 

fcO, ^ADNA^*K^ftT5^tE^&5^«fc?£R f - lit^i: 

n©«k5&ras*#^-rsfcJ6, r f - lm.fc^-mtmm-tzm&DNA-?- 

t>- - 2 2 2 5 8 8) Ui^gilDNAY-*- (#PI¥9- 3 1 

3 187) ^Ifg^itlTl^. ^nf>©7-*-H Rf-lSfiflt-etlf 
ft, 1. 6±0. 7cM «^DNAT«l?)4 8 0 kbpHffi^) i5i^3. 7 
20 ±1. lcM (>r*'DNAT«*?Jl 1 1 OkbpCfflS) <D«fcftm$iTgi! b 
T^O, iJittR f - llfte?l£&J*tH4RWflU£&5. *:<Dtz®. IttPCR 

»Hit*i:tl:J;t)> R f - l »fc? <£#££^£T£ £ £#-e#3. Sfc, # 
MPCR?-i3-©ffflH R f - lJte^Jteoite^S^'t^^xa^'b 

25 jtsrr z>zt*pjm\z-rz> 0 

03^©|HHBj&«»*. — — ttR f - litest 3. 7±1. lc 

M©jte86*£W"r*&«>* r f - 1 ite : fja5a:oMT?c>*aift^.isfi* J s^t^ 
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r f - 1 m.te?m£<om^m&z-&£.c2>Wi'£tiz, r f - imfc?m<D&fcTm 

ffit£v-#-TteR f - 1 mfc^tf-fc^OMfa (Rf-l/Rf-l) & 
itlAfDOift (R f - 1/ r f - 1 ) (Dmi5^^\T^>ZtU<^mVXiy 

R f - 1 flt€ : ?Jffi©jie : ?a!€:«I^L/fct UTfe, R f - 1 Jtfc^ Cit^^ 

ff^pcRT«, p cRmw-z>m*>nt£fr items \z\z, mmwift±<Dmm\zm 

£<Dffl<Dm.te&}mMtfffi5. 3cM (I91 5 9 0 kbp) LMftT ^Zfelb* R 

f - 1 mfcT — Map e> <DmAm&&mi&&&m^&i£ izmm-r z c ttf-vz 
ta^oT*. z<Dmm*\z^&n&&mMfc?o&%&&&fflfflx%fc^£^?ffi 

Z*>\Z. #H 2000-139465 fctt, 1 0^fe#:<7)R f - 1 Jt€ 

E?|J##7 5©7 5/K623&J, Xteffi?"J#^7 5075 y &iH?"J 
<£t>7 0 %|SJ-©75 /^SE?'J£3- HtSMTfeoT, ^ttHI««ffi«:W 

v>t, sa^j#^7 5 ©75 yHMaai, x«gB?y#^7 5©75/$?BE?»j<h4>ft< 

£t>7 0%R-©7 5y$£@B3?'J£3-FT3^T&^T, f&ttlEim^fg 
^T©a) -p) ©$C^e>iIiR£*l3 : 
a ) @B^J#-^ 6 9 ©&g 215-2587 £^tf ; 
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b ) I2?ij#-*t 7 0 CD&S 213-2585 £^tf &Bfc 
c ) S2^J#^- 7 1 <D&m 218-2590 £^tf 
d ) @E?'J#-^ 7 2 O&g 208-2580 £r#trl£$£ 
e ) @B3*J#^ 7 3 c7)i&» 149-2521 &£t**flfc 
5 f ) S3?'J#^ 7 4 225-2597 

g ) @H^J#-^ 2 7 c7)j&^ 43907-46279 S^trSK ; 
h ) SB?'J#^§ 8 0 <Di&& 229-2601 «r«&tf 
i ) @3?>J#*t 8 1 175-2547 &-$&mWt 

j ) MH^J#^ 8 2 CD&S 227-2599 &^tf 
10 k) SHMf 8 3Oll2 2 0 - 2 5 9 2 ^tfM 

1 ) g3?"J#*t 8 4 <£>i&S 174-2546 £"£tm$£ 
m) @E?iJ#^ 8 5 CDi« 9 0 - 2 4 6 2 £#tm& ; 
n) ±IBa) -m) OV»fn*0«»t^&< 7 0 *H— A> 

15 o) ±IEa) -m) <D^fn!5^fii:4'iSXSi«g^h l J>^x> 

p) ±fBa) -m) (DV^n^^^m^l^Vibm^^SS^^. JfAX 

20 7 5 /m@B^J^ / >^< 7 0 — ©75 y^SB^J^n— l*-r*«Bn? 

£>oT> im®******"***^ #*L<W\ KTOftfrl) —12) 
— -QSriifcT : 

1 ) @B?'J#-S§6 9<DM.m 1 7 6 9 l:ffiSt5lSAUT^§ 

2 ) @5^J#^ 7 0 (D&S 1 7 6 7 fCffi^-T SlS^AT &5 
25 3) SS^JS^7 1 ©i&S 1 7 7 2 tCfflS*r*tf[S^AT*S 

4) E?»J#^7 2©&£ 1 7 6 2 £ffiM§f £££**AT»5 

5) @B^J#^7 3CD&S 1 7 0 3 tffiatSli^ATS?) 

6) BB^J##7 4©^S 1 7 7 9 fcffiy§TS£Sa*ATf*S 

7) gB^J#^8 0<Di&gl 7 8 3 Hfflat5lS^AT*5 
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8) ga^J#^8 1 (Di&g: 1 7 2 9 tffiSt§tS^AT^§ ; 

9) 8B?iJ#^8 2©IS1.7 8 1 }IffiSt5J|S^A1!*5 ; 

1 0) BS?iJ#^8 3©tSl 7 7 4K:*g^-f S^^AT^S ; 

1 1 ) @e^iJ#^8 4(Dm& 1 7 2 8 HffiStSiS^AT^S ; Xte 

1 2) @E?'J#-*t8 5©I11 6 4 4l;ffiSt5WAt*5. 

*^BJ«*fc, ±fSSB^J#^7 50757^, XtelE?"J##7 5©T^y 

f&44teI«^£WT£l£i^ ^T©&#1) -12) 

1) E^J#^6 7 6 9l:fflSt5ll^At$5 ; 

2) SE#l#-*f 7 0©I11 7 6 7 IznmTZI&mtfAT&Z ; 

3) @a^J#-^7 1 ©i£Sl 7 7 2 iCffi^-T^^S^ATfe^) ; 

4) ga^J#-^7 2<DMmi 7 6 2 (Cffi^-r§^S^A-e$)^ ; 

5) ga?iJ#-*t7 3 (Di&& 1 7 0 3 izm%-tZ>iM.MWAT*&2> ; 
6 ) SH^iJ#-^ 7 4 <£>&S 1 7 7 9 tCffl^-TSiS^AT^S ; 

7) SB^J#^8 OOlil 7 8 3l:fflSt5tS^At*5 ; 

8) gH^"J#^8 1 Ot&gl 7 2 9 K:ffi^-rSifiS^A-e*S ; 

9) S2^i##8 2 OlSl 7 8 1 Cffiat5lS*iA-p*5 ; 

1 0) ga^"J#-§-8 3(Dil:»l 7 7 4 IC+B^-r^^S^AT^^. ; 
11) ia^J#^-8 4<DMM 1 7 2 8 l:ffl^t5WA"e^5 ; X\t 
1 2) ffi#l##8 5©II1 6 4 4 CfflSt^iS^ATfeS. 

*mw\t. r f - ijte : ?©is:ttiHi(i[«iigsr«i«tj-r*^ffi*a«'r« 

^t&IWin. #fgBJO»'J2fi£te, -IBflSKlfc^T, ga?>J#^7 5 0)7^ 

y^ga^j, x«@a^'j#^7 5<D7 5.;&&mt'j>t£< t*7 o%m-v>7 
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&mw\tt£t>\z$.tz, @b^j#^7 5<D7*y&mm, xtemmm^7 soy = 
5 -ttmmmti^w-r^^, ^ff^-r^^i^sw^-r^o #!£Bj?te> -lit:* 

V>T> ^TOa) -p) 

a ) 82?"J#^ 6 9 £>SS 215-2587 *^tS®.Wi ; 

b ) @H?'J#^t 7 0 <Z)^S 213-2585 £<g-tM£m ; 
c ) BB?"J## 7 1 (Di&m 218-2590 ; 

10 d ) @H3«^ 7 2 CDi£S 208-2580 £^tm^ ; 

e ) SB^J## 7 3 <Dl&m 149-2521 &<£tsmWt ; 

f ) 6E3«^ 7 4 <£>&S 22 5 - 2597 \ 

g) ffi^JS^ 2 7 3 9 0 7 -4 6 2 7 9 $:ttft^ ; 

h ) SB^J#-^ 8 0 (Di&M 229-2601 *^tsmfc \ 
15 i ) @2^J#^ 8 1 <Di&M 175-2547 ^tltm. I 

j ) BB?<J#-*t 8 2 (Di&M 227-2599 £-£t^C& ; 

k ) 85?<J#^ 8 3 220-2592 «B ; 

1 ) SB?>J#-5t 8 4 <Z)i£S 174-2546 ; 

m) SB^iJ#^- 8 5 <D&m 9 0 - 2 4 6 2 £^tf $Cg? ; 

20 n) ±12 a) -m) <D\,*~fnfr<DmWit'PU< £ h 7 0 K) . & 

o) ±iEa) -m) m^nfr<Dmmt*mmx\zmnm<D7shv 

p) ±12 a) -m) <D\,*irnfr<Dmmzif£^L&&<Dt&mtfx.ik. ^ax 

25 fiiibT*5 0, fro, *8:tt|3i««||gs*r"r*S» 

fr£M*R£n&$cm£Ji&-r3o 

ilH R F LP7-^|-iS 1 2 5 6 4 t^T 3^&##fT ©*S* £^ 
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m2\Z. BAC^U- >AC068923 t =7 k# 9 U-yu >=r4 PtOtiL 

0 3it r f - 1 mmi&mnmxm^m (^rn^'ft&D) (DRf-imm 
fcm<Dm&&mf&&. ^<DttBfr<o*kvrz i om& (rsl rs2, rci- 

M4\t. mi ow±©7-*-jitR f - 1 m£(Dmmttffi<D$a%;\zm-3 
r f - im<Dmmi&m±'v<DtiLW**^tz>b<D-e&z>o mmmm\*. 104 

2 F l{@#:©#i8l^-^£^tilL£:. 
EI 6 te, X S G 1 6 Et3*(D 15. 7 k b (MMM 1 0 ) RXSX S F 1 8 

i6. 2kbSff>t (mmm8) *m^rzffiffi®im.m<Di&m*K-t B xsgi6* 

U-x>^CJ3^£:/0-:/Ra^l§lfbfcc DNA^6>it^LfeR f - 1 itfc^ 

#fgBJ!#£te:, R f - 1 (D^^^W, 1 0^fe#:±CD^J?>T^V^ffl 

^^t^bfco -^^^{CS^ViT, R f- litfc^&<Difi&£#£-rSPCR-7 



8 



WO 2004/005515 



CT/JP2003/003154 



&mmi>T. r f - im.te?&&m~r%ijmrfM.mznfZo a&mz\t. Rf- 
im.fc?mtf. -r^ii o^M±i:i?ftnpcR7-*-is 12564 

Tsp 5 0 9 IJltC1361 Mwo I M £ ©M (CJMf 5 E <h fcfUffl b 
T> 5fi^fc#ffir*MSOP CR"7-*--Jffi©jie : ?S!*W3!ET*Jli:»C«kO> 
R f - 1 j»e^(B#aie©W3£*5«fctfR f - 1 ite^tf^ Sffl#©3itfc&3SJfi*t 

1 7 Bfc«rB2 000-24720 4 t UT^fPaHBSff o TViS. Hi&fflH© 

I . $HB2 000-24720 4fcfBiE(Z)R f - 1 jtfe?J^CDitfc^M^ jg 

#112 000-247204 tt, Rf - 1 j&e^Jffij&W *SS 1 0&&#:i:©R 
F LP7-j3-HS 1 2 5 6 4liC1361 <h ©f^lCJ&frr £ Z. £ SrfiJJB L 
T, «fc£^*ra#Sfc«SHPj&*R f - imfc^£lf^S^£»JT5#i£lc: 

n*E£#«&S. ^©£-5te«£\ -f >7 J >r*»lK^«r*»^:A>H&R f - 1 
IS/^HtTS. ^BJ#e»tC<fct), R f - lJte^JStt. <^I10^#: 
±{'#^E"r^>PCR-7-^ — J&S 12564 Ts p 5 0 9 I«tC 1 3 6 1 
Mwo I Jffi£©|iafcJffimT*C£#iJJISaMC£n, fO«iaT©PCR7-*- 

R7-*-iIit§R f - 1 Jfite^ «rJfO^S^*S»»J-r* : 

(1) -7-*- 1 : E3?U##l*J«fci;E?iJ#^2CDEW«r#T*DNA* 
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(Dffl<D&m&&iti5~$- Z> . PCR7-*-R 1 8 7 7 EcoRI; 

(2) 2 : BE^J#^3:i3<fctffS^J##4<Dia^J£WT5DNA£ 

5 Hind I I I mmffitiLOfttelzm-J^T, >^ %%m<D 

*<Dm<D&m&&Lm-?Z>, P CR7-A-G4 0 0 3 Hindi I I (SS 
19) ; 

(3) -7-^3-3 : %mm^ 5 &£Z£mPm*% 6 (DffiPl&m-tZDN 

io Mwo I IM^&oWISSKiS^t, v^tfn ^m^^-f #^#c<E>-f*<E> 

r^O#S^^i±}-r^>, PCR7-j]-C1361 Mwo I (ia^"J#^2 

0) ; 

(4) : @B^J#^7 43cfc^E^J#^8cOgB^J^#-r^)DNAS: 

15 Mwo IiiMOtitlO^T, v^^n^^^^-O^^ #^$E(ZM*<£> 
^O^M^^ttJt"^, PCR7-*-G2155 Mwo I (SH^J## 2 

1) ; 

(5) -7-^3-5 : @5^J#^9£«ktfga?>J#-5§ 1 0 £>S2?U£*rTS D N A 

20 iM s p i m~^^<D^m\z^^x. ^t^^iM>r^»-f^ 

(Dn©^I^tlit§, PCR7-A-G2 9 1 Ms pi (@2?>J#^ 2 

2) ; 

(6) t — ^3 — 6 : nm&m i&£zsm&m^ 1 2osb?'J£WT£dn 

A£^-f^ — <hbTffl<^T^./^y£PCR£fT^ tt^nfcjg^J'PtfX maps 

25 i$Bs i i mmm&<Dmmizm-3^T. ^^^-^m^^-ox^^^^o-f 

*CDfy]<D^§J£r&fcB-r<5, PCR?-*-R 2 3 0 3 Bs 1 I (ga^"J#^ 2 

3) ; 

(7) 7 : @B^J#^ 1 3*5<ktXgB^J#^ 1 4 0SB^J$rWr^DN 
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^ibs t u i m^^&fD^mizm^^x. ^t^-*^t^>T^» 

-1 *(DT£l <D&W.* PCR7-*-S10019 BstUI (g2^"J 
#^24) ; 

(8) T — t) — 8 : S2^J#-^1 5 43<±:t;@H^J#-§- 1 6 <E>@H?iJ£*rT£DN 

^(DF B 1©#l$^tBt§> P C R7-jd-S 1 0 6 0 2 Kpnl (BB?'J## 
2 5) ; 

(9) T — — 9 : @B^J#^ 1 7&<fctfg2^J#^l 8 CDgE^J£WT£DN 

i$T s p 5 o 9 i mmffi&<Dmm\zm~3^T, >^#~#^£-f 

*<Dffl<D&M&8im-?Z>. PCRY-^J-S 1 2 5 6 4 Tsp5 09 
I (8E?iJ#^2 6) c 

IfBPCRT-*-^ Rf-litfe^J^^, -<^10^M±©9 
i©RFLP7-*-i«R 1 8 7 7, G291, R 2 3 0 3, S.1 2 5 6 4, 
C1361, S 1 0 0 1 9, G4003, S 1 0 6 0 2, 2 15 5 ttifi 

(Fukuta et al. 1 9 9 2, 
Jpn J. Breed. 42 (supl.l) 1 6 4- 1 6 5IU 
5RFLPliiMl< Ml^Harush ima et al. 199 
8, Genetics 1 4 8 4 7 9-4 9 4l:i5<^RFLPlil 
, cn^ORFLPT-^-^, *£fE###J 1 KlfEi!c v r£ £5 HI 
X, ^ii4PCR7-jj--C^5CAPS7-^-tfelidCAP S?-i3- 
(Michaels and Amasino 1998, The Pla 
nt Journal 14 (3) 381-385; Neff et a 
1. 1 9 9 8, The plant Journal 14(3) 38 
7 - 3 9 2) ZW^mz&Q. ±f2PCRT-*-^Hnfc. 

dtl^GOP CRV — X — <Do%, PCR"7-^-R 1 8 7 7 EcoRI, 
G 2 9 1 M s p I (@2?U#-*t 22) , R 2 3 0 3 BslI (S2?"J#^ 2 
3) *5cttXS 12564 Tsp509I (SS?'J#-*t 2 6) P 
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CR7-*-C 13 6 1 Mwo I (SH^iJ#-^2 0) , S 1 0 0 1 9 Bst 
U I (@E^J#^- 24) , G4 0 0 3 Hindi I I (@3?iJ#^ 19), SI 
0 6 0 2 Kpnl (B2^J#-^2 5) , 43J:^G 2 1 5 5 Mwo I (SE^J# 
^21) frbfczmt}** % 1 O^MitR f - 1 mfc¥m&&Aj-VfcttM\Z 

$t?T. — mmz&^T. (a) PCRY-*-R 1 8 7 7 EcoRI, 
G291 Mspl, R2 3 0 3 BslI £>&Z$S 12564. Tsp50 
9 I frt>t£Z>mfrZMfc£tlZ> / Pt£< £fc liOP C — % — , &tf\Z (b) 
P C RT — # — C 13 6 1 Mwo I , S 1 0 0 1 9 Bs tUI, G400 
3 Hindi I L S 1 0 6 0 2 KpnK *5J:tf G 2 15 5 Mwo I 

fr*>fsi2>mfr*>m&2nz<>u< t* ime>p cr?-*- kj:or f - imm 

rt>\z&tkm-rz>Z.£\Z&r)s R f - litfc^<E>#ffi£&ffiT£o *r<Dm> ±IH 
(a) <£>i^£R f - 1 Jt^tcSfcifiV^-^j — tbt, 4>&< tfeP C R7 
— S 12564 Tsp509I 43£tf±f2 (b) <Dmfr*>'pt&< thC 

13 6 1 Mwo i stefflT* l/V*. 

(a) ©PCRT-*H:iSRf-liiA>Ht (b) ©PCR7-*-l: 

«k-5R f - 1 5g^A*> How^iii^nnn ^-(D-r^^R f - 1 jie^^w 

giJ©J8«K:*ViTtt, ±IB (a) ©»*e.^<tt)-0(DPCR7-*- 
Rtf (b) <Z)S£;fc < ttj-^OP CRY-^-CiO R f - HI/OH 

£^m-r& 0 mx.&* (a) (b) ^sfcoT — ti — <d5%* mi\z^-rm.fc 

Ti&miZ&^T* R f - 1 — D R f -l!iA*>H 

jwamstu ^-n^DR f- uie^&is^T— fc«k0R f- imw*> 
\*fimm2nu^^*mfc&mfc-tz>z\t\z&r). r f - ute^&wtsa^ 

M^hs (a) Rtf (b) (D&$tW-fi — (Do-£>'p££< th—D\t. ^ti^tl 
PCR7-*-S 1 2 5 6 4 T s p 5 0 9 I 3$«ktfC 1 3 6 1 Mwo I T 
$>2>Z\tf)W&l'^o TUtDt>. 2lOP C R7- X-mS 1 2 5 6 4 Ts 
p 5 0 9 ItC1361 Mwoltt, 7-A-fiWE«l:lT0. 3 c Mil 
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£ a /MS UP £ c £ ifi t # s o 
R f - litfc^O&ffl 

tM-f^VA^^R f - i itfc^fc&ai-rsfcte, ±issa^j#^-i -is 

P CR-C*ii|>g£-&, *U^7— lf5i«S^-*!llS»*»fM-fi#M (PCR-RF 
LP) STitUtS. PCR-RFLPSH J*tti"*fi«&JffiWJfc:;fe^T, P 

\z, ^<Dmm.mm\z&&tym^*—>frb^ft<nM^fo&fr&ffimz&feTz 

■j3feX$>%> (D. E. Harry, et al. , Theor App 
1 Genet (1998) 9 7:3 2 7- 3 3 6). 

311 



*3*3<t^(D1t-f X (bp) 



-f^^^-n 1 1 (R1877 EcoRI) 

S^t'f^/ A^Rf-Ute^Sr^^^W-TS^ : 15O0Rtfl7OO 
Wfcfc.^ J A^Rf-ljte^* / \^DtcWr^)«'& : 1500, 1700S.I^3200 
&&5t-f A^Rf-ltfi^S^fca'^*^: 3200 



:/9-f ^— ^fcJ:*^ — 2<Btfcffl (G4003 Hi nd 1 1 1) 
W&fo^*? J Aj&SRf-liHg-?**^*"?***^ : 362 
«t*5£-f A^Rf-lfte^^-r : 95. 267S.rX362 

«4fc5£-f A^Rf-ljte^^^/c^^^^ : 95&tJf267 
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^7^7-^3 ICJ:57-A- 3 (Dfcm (C1361 Mwol) 

mkie.^*>fj &m(-im.te?*:* : £iz.m-f2>m'& 50W107 

&&£-f A^Rf-iit^^^/\5=-DtcWr^«^ : 25, 50, 79£.tfl07 

St^-f^yy A^Rf-iJt^^^Jt^^V^^- : 25, 50^^79 



77^*?~-#4\Z&2>-?-%-4<D&Lth (G2155 Mwol) 
&^5£-T A^Rf-ljtfc^£*^{;:*r-r&*§^ : 25, 27&tf78 

&tfc5£^*^V A^Rf-ljffc^^P : 25, 27, 78&OC105 

fc&Lfe^ J A#m-ljt4S^£J#*i&V>i§£- : 25Rtfl05. 



^^^T-^- 5 cD^til (G291 Mspl) 
&^-r*^V A^Rf-lil'g^^^^^Wr^)*^ : 25, 49S.m5 
ftt^^V A^Rf-lil^^^^PtcWr^*^ : 25, 49, 55Rtfl04 

fo&fe-i ; &mi-im.fc?*&fztsL^m& : 25SCX104 



y^-T^-^f 6 tCck^T-*- 6 (Dfem (R2303 BslI) 
«tt^-r A^Rf-ljte^&^^EtC^-r**^ : 238, 655Rtf679 

*tftJ£-f A^Rf-lite^^-rDtW-f : 238, 655. 679 

Rtfl334 

mfc^^fJ A^Rf-ljte^S^^V^^ : 238Rtfl334 



V-*f7 K^ST— 7 ©^fctS (SI 001 9 BstUI) 
ft^-f^V A^Rf-iate^^^^t'^rr**^ : 1 30, 218R?>*244 

M^-f A**Rf-ute^ i &'S7 t Pfc#-r*»'& : 130, 21 8. 244 

W&.fZ't*?; Aa*Rf-liHS^£J#tfj:fcV>*§<& : 130RIA62 



8 <£>&fctS (S106O2 Kpnl) 
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tM^^V &mi-\i&te?&mzts;^mfi : 117Rtf607 



^7-f7- \Z&Z>~? — ts— 9 CD#t±i (S12564 Tsp509I) 
M^^-T^y/ A^Rf-iit^^^^^t#-r^«-& : 41&tfl"l7 

A^Rf-lite^f ^^Dt^"^^^ : 26, 41. 91£.mi7 
A^Rf-lite^^r^/t^V^^ : 26,415^91 



ii. Rf-i mfc^mmmomiz 

JK*±, ti2 0 0 0- 2 4 7 2 0 4l:^^t, R f - llfif S^DNA7- 
*-!Sl 2 5 6 4 Tsp 5 0 9 IiC1361 Mwo I $tt.<DT&\zM^.~t 

%£\£rf*mw%<z>\z&K)W*>fr\z-Z£n, z\n^mmvrcRF -l p-pcrjs 

-#-#fBfc£ttT^So R f — litfe^£&fc&^S^0;x^~# I a31K, 
Mb^SftKl^R f - 1 it£^£^AT3;i£K: < £9lHmm^W/&£nSo ^ 
(DmnT*. #Hi2 000-24720 4KlfEifc£>R f - 1 it^J&tf)f$S>J:£i*£ 

^att^s^A-m, r f - immmmm^%mmizmx-r^ 

Z\tteffi:tf<bnt£^o #i2 000-24720 4fC*3ViT, R f - 1 ifrg^Jffi 
^DNA7-^3-^S 1 2 5 6 4 T s p 5 0 9 I iC 1 3 6 1 MwoIJ$t 
CD^iClJ^^r-S^<h^BJ$n^:^> MJl^J^^^O. 3cM, fip-&^90k 

bpT&5o mzR i - imT&m\z / £mj&fc^tf&&-tn&, Rf-i«^t 

-e^T, ^BJt^«DNA7-A-JiS 12564 Tsp 5 0 9 ItCl 
36 1 Mwo I m<Dm<Dmmz-D^T . R f - l StfcTJffi<hDNA^-#-J& 
S12564 Tsp509I t^jllitSet^W^:, Zk&te&ft 

&&z$mfc^W)ffitiv$:n?z\ti l z&K). r f - im^tmm-r^mm^m^< 
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^<D%a%k. r f — i ate^s^tr r f - 1 m^^M^m 1 6 k b 

Mfc&J\Z.U, #i2 0 0 0 - 2 4 7 2 0 4"C(t MS3yk^j'JI:MS-FR 
3~>fc# U (R f - I^^t-p) O^^^HtT{«L,fe*ffl 1 0 4 2{@#£JB 
^T^##T£fr^> R f - lJ&tS 12564 Tsp509I mt<DfflX-<D 

tMfi^^ii^ Rf-i«tci36i mwo i mt<Dmx*(D®.t&x.m 

<b\Z4 1 0 3j@^3iiPU, -&tt5 1 4 5m&t IsTMtir&ft ofeo ^CD^JH:, if 
fctC, Rf-l&<i:S12564 T s p 5 0 9 I JgtOF4T©IMW5: 1 
R f - 1 BtC 1 3 6 1 Mwo I mt(Dm-?(Dm&?L®fc* 6®&M.tti 

€rR f - lmmT&mnmpLmwt ^x. *mw<DMmmftMfrVrizmt&-t % z\ t 

R f - lmtS 12564 Tsp509I M t<DT%X*(DUW}:7L®fctf 2 ®fc 
CI 36 1 Mwo I mh<DfflT'<Dffi.&7Lmfa-t) i 8®fo£^0±t?.<Dffl. 
&7Lm<£lti : mMmfe* S12564 Tsp 5 0 9 I^tC1361 Mw o I 
&t&lt%f?Z>t, SI 2 5 6 4 Tsp 5 0 9 I)l©l55^ilfi^l:Rf- 

lmiziz^ztzMRTZo mfewmm «AicM«) t^mmmm 

^tZ-X". S 1 2 5 6 4 T s p 5 0 9 I J&Sr^&d^fiti^ff *?TO Z\t\Z& 

r f - lmzmm-rz^ttisrc (nnm2) „ gk&fc&nizfe, <iy^<< 

X&m I R 2 4&&tfi? J r-&~%£hm& J £fr<Dr)(Dy; ADNA^rffiViTA D 
ASH 1 1^2 ?-iZ&Vftf&Vrc¥y=iy 2 7^77*1 -ZfcUVfco IR 
2 4ttRf-l^ffil> &^<2DteR f - 1 #*&Wi5&®T&3. ^feti^T 
£ii&£> fc^I, I R 2 4<£><irV = y ^ £7 p — 19 #J 7 6 k b ©Ife6#fcl*££ 



WO 2004/005515 



•CT/JP2003/003154 



\zm&)itVfch(D) SffjSTiut^Tt, ^(D^mmm (7 6 3 6 3 bp) 

n§65k b<DgB*WR f - iit^oa^©#4$<£^^T?)ia^j^^-r^c 

^£<fc D^/t-^ntV^, §^n->©S^«, 1 2~2 2 k bT& D/>& 

<tfe4. 7 k b (Dmm&&ft~3o -r^©jie^os^fcoviT«, 

*mn%t>U~Z*>\Z, -LIH7 6 k b©MM^©5^, R f - 1 

15 flfc^fToTc. 

jyfcWKte, M&^fe&m^&ZMS-n^tXVcD^immTlz. ±IB7 6kb 
m®,fo<Dl omofflfrffifr (&10~21kb) SiJ^fcil^^X^^^#A 
L£ (05) o ^JB^tlfc 1 0m<D&ftm)n<Do%, 8 iH^^^^fe^ff Tt# 

e>nfc8®©y/^iy^^D-> (eii, mmm3 (ciBm^xs e i , xse 

20 7> XS F 4, XSF20, XSG22, XSG16, X S G 8 RtfX S H 1 

8) \Z&&-?Z>h<D-C&Z>o Z.n^\zm^.X, $e.H2i0^D->XSF18 

*sj;txxs x i \z&&irzmfr\z^^TbteffiVkn l m$:ft-or£o xsfi8«x 

S F 2 0 £ 5 ' 3 ' (&*, @E?iJ#^2 7 2 0 3 2 8M4 

19 2 1) tfm—tdiF> 3 3947-38591 &$a>T^S. Z\tl 

25 \t. «ajic^n->xsF i 8j&*#*snfca*, m$ti£cDigm<£is*§T±fB&£: 

>£#$£U XS F 2 0 £fii&VtzZ\t\zm2> (MMM 8 ) . XSX1 
.WU ^7D->XSG8iXSH18 ^fc* ($j7kb) , 

17 
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R f — 1 &Mt!fejtfc^T&3©T\ *HAL7c$r)f^R f - imfcJ-*K±lZ& 

>X S G 1 6 IZ&m-TZ 15. 6 k b#r)t (Se^J#^ 2 7 (D&S 3 8 5 3 8 -5 
4 12 3£^tf) ^#Abfe^K^m#:^43^T, a^tt^tn^UTV^^l<h 

T<fco7£o Z\nt><Dm$kfr*>, ±IE15. 6 k bSlrM-^R f - lite^Sr^fC 
^UTV^cli^^nAc. *%Bj(c<fcO, R f - 1 it*£^£«te^ 

#fgBJ#W:, A77-vi'D->XSG 1 6©t'OWR f - 1 m.fcT&'S 
tSfr&Z t>\Zftfe-?Z>fzlb\Z. m&(Dl5. 6kb^fM- (ffiPm^ 2 7 3 
8538-54123 £^tf) «£ D fe^Vi^fit t^ViT+SffittlS^^i;^®^^ 
telMSrfTofc, tOffiM. XS G 1 6 \Z&$kt%> 1 1 . 4kb»r)t (gE?'J#^ 
2 7<Dt£^4 2357-5374 3 £^tr) ^iAlfcf IWi^^T, S 
fW@tbT^5ut^lffi§nfc (^JS^JIO (2) ) . iOI 
^ 6 . 8 k b StM- (@3^J#^- 2 7 <Z)^S 42132-48883 &m>A 

isfrmnfcmmz&^Tib. aft«tt^@«trc (h»jio o) ) . ^ne. 

OJ^m^^>> ±IS6. 8 k b^n-^R f - litfc^£^UTV>&;i£7^£tt 

fee 

4- 1 5fc|S*fcLfcJ;3fc, S2^J#-^2 7CD4 373 3- 4403 8 RZf 

48306-50226 KfflllSTSDN AtffrfeP C R&m>TflMfcl/£. 
&©2«<B»rJt&:7n-:7 (^n-^PRtfQ) <hLT> 3 *>b* U \ZR f - 1 

6fi©^0 — >©*SglfiSIB^Jd*XS G 1 6 Oia^iJt— Rf-1 
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7 4) , 

@a^'j#^6 9-7 4<D^*rn©ga^jfe, &pmm 5<D7=Lym&m 1-79 

l^jf^^>/^I53-Kt5. HrftWCte, &*%Z&m^G 9<7)&S2 1 5 

- 2 5 8 7, gE?'J#-*t 7 0 <£>igS 2 1 3 - 2 5 8 5, @B?U#^ 7 1 (O^M 218 

- 2 5 9 0, @B^J## 7 2 (D&S 208-2580, SB^'J#^ 7 3 <Dm.M 1 4 9 

- 2 5 2 lRZSffi&mm 4(DI12 2 5 - 2 5 9 7^, V^ft *>BB?>J#^ 7 5 

<DTs.;mmmi - 1 9 1 ^*±tasssH^j«, ie^j##2 7 0 

&S4 3907-46279 Kl*tJ&-r<5o 

BB^J#^7 50757lSiE^$, h^DP ^ (Dft.t&mm.m.fcJ- (Rf 2) <£> 
t££7 5 yi?iB^>J (Cui et a 1 ., 1 9 9 6) t ifc&L-fc t Z. 5, 
3jg<£> 7 (Me t-Al a-Arg-Arg-Al a-Al a-Se 

r) 5&t-&bfc. 7 7 5 y»»aSttS h 3 > l« U 7^<Og»ft ->^t;KO 

— g&£#;it £>ftT^& (Liu et a 1 . , 2 0 0 1). ft S ® £ £ 
£>, ^®¥Hbfcc DNAfefcR f - litf5T©3-x^ >^*«*^lCfi^-r 
£<h#3.e>ft£. -f^Rf-lth^D^yRf 2 <h©T ^ 

^|a|JJl«bfcc DNACE^J^ I R 2 4®y; ASB^J (SB^J#^2 7) 

s^c-r (om^mwtfM&LT^zz t&7ik2titz.o r f - 1 jt^^^n 

#fgBJ#&, ^IJSMIO (3) <Dmffi®i^mT*m?feVk&®W.Lfr6. 8kb 
Sfrtf-fcO^T, $ <=>K:*B*[i'l4l*IIfc£fT ofc. Jt^tflKte, ^iiM 1 6 K&t^T, 
WIH6. 8 kblf)t+©R f - lMfcT<D7n^-?-mi&£^mmmmi&£* 
4 . 2kblffr (@B^J#^ 2 7 <Z)&g 42132-46318) 

M,&mz\$. 3tT, mmm^2 7<Di&m4 5522-4554 
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5%.Z£4 5955-45932 CffiStS 2li0^7-<7-§ffiViT, I R 2 
4 <D5*/ $7^D->XSG1 6 Z'r-yfU— MCP C R&ft DNA^rJt 
£#fco aiDNAgfJt^^a-^RttT, sufB:/a-7 P £ <h t) \z7?->7 

5 [#'I4^^1-y^-^^e>, #TfcK: 6 f@<£>;7 (#7 -#12) o ^-<D 

i^^^ga^j#^ 8 0 - 8 5 i^-r. 
ga^ij^s o-85 (D^nomm^. m&mm 5©7 = ;m.um 1-79 

<D1M.M 229-2601, @B^J#^- 8 1 CD&S 175-2547, @H^J## 8 2 
10 <Dm.m 227-2599, @B^J#^" 8 3 <£>&S 220-2592, SB3*J#*§- 8 4 
174-2546 RtfBB?U#^ 8 5 (DM^ 9 0 - 2 4 6 2^ ^mfcSB 
^J#^7 5 /WtfiZm 1 - 7 9 1 £n- 7^*5±IB^»SB^J«, SB^J 

m^2 7 Oli4 3907-46279 \ZttJfc-?Z>. 

^©mHiU^: c DN ACDgB^iJ^ I R 2 4<D^V AS3^"J (#0 2 0 0 1 - 2 8 5 
is 2 4 7 S2^J## 2 7 ) iit^-r^^ilc^o, X^V >«h-f >ha>(D#l3i^0J 
£>fr\Ztf;-Dtz (El 8) o ^0fIlfecDNA0fj:^l:fl ^SSIIR^ t teM 
^<£>&UX*y >£#£-T, J£-X*y 3 <@#£EL/!: (#10 

-#12, @B?U#*t8 3 - 8 5) . 

III. R f - 1 itfc?&£^tm& 
20 #^9f«, ^HimJte^ (Rf-1) J&£^tmi££ii&T<5o 

*mw<D&\$i®mm.fc"?' (Rf-D m*^tsmm\$, bb^j#^2 7<Dmmm 

5 fc, ga^j#^2 7 <Di&mmm<D?-*>, w\zm.m3 8538-54123 \zr 
25 f - imfc?tf7u£iz<$%.nT^z>£mm2nr£o r f - iMfc^z^timmz 

t£*>\Z, Vf £L< te, @B^J#^-2 7 0IS3 8538-54123, <fcD$? £b 
< te, i£*4 2357-53743, ££>K:$?£L<te, IS4 2 1 3 2 - 4 8 
8 8 3, £ <b\Z& Qft £b< »I§4 2132-46318 t¥f7£.Zntz.o 
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- 1 mfcT&sts&wttisTMTvm 

7 , 
5, 
0, 
0, 
1 , 
7, 
1 , 
7, 
9, 
2, 

o 

15 ±mmmm&m. g) m&m^2 7oiS4 3 9 0 7-4 6 2 7 9ic*n£u 

^UT, ViTtl ! bg2^J#^7 5©7$;rai-7 9 l^zi-K-TSo 

U*T, *SS*ffl#*, ^mtCckO r|B^iJ#-^ 2 7 (Di&SBE^Jj £^-5JB§§te, S3 

38538-54123 £ 0 £ b < 4 2 3 5 7 -5 

20 3 7 4 3, £6{e:$?£L<ra, IS4 2 1 3 2 -4 8 8 8 3, £ £ J: 0 ft * U 
< te^4 2132-46318 » fit, £ b < fct, g) SB?U# 

#2 7 (DI14 3907-46279, zn\zMfoTZ>. a) S2^J# 

#69 (Dt&m 215-2587, b) @H^J## 7 0 (D&S 213-2585, 
c ) @2?'J## 7 1 218-2590, d) @2?'J## 7 2 (D^g 2 0 8 -2 

25 5 8 0, e) E5<Jt§7 3©lSl 4 9 - 2 5 2 L f ) S5^J## 7 4 Olfem 2 
25-2597, h) IB J<J## 8 0 <7)j£g 229-2601, i) gS^'J## 8 1 
1 7 5 - 2 5 4 7, j ) 8E?>J## 8 2 <£&S 2 2 7 - 2 5 9 9, k) @2^>J 
## 8 3 (D&S 220-2592, 1) @B^>J## 8 4 174-2546X 
ttm) IB^J## 8 5 <£>&S 9 0 - 2 4 6 2 (D^irtlfr Sr^fc 

21 



a ) IB?'J## 6 9 (DM.M; 2 15-258 

b ) IS?'J## 7 0 (A&g 2 13-258 

5 c ) IB^J## 7 1 (D±^S 2 18-259 

d ) @B^J## 7 2 <Z>^S 2 0 8 - 2 5 8 

e ) @B^J## 7 3 <DW& 1 4 9 - 2 5 2 

f ) SB^J## 7 4 (D^S 2 2 5 - 2 5 9 

h ) ga?'J## 8 0 <Di&m 2 2 9 - 2 6 0 

10 i ) SB#I## 8 1 1 7 5 - 2 5 4 

j ) SE#J## 8 2 (DiM.£ 2 2 7 - 2 5 9 

k ) SB^J## 8 3 <Di&m 2 2 0 - 2 5 9 

1 ) @B^J## 8 4 1 7 4- 2 5 4 

m) @B^J## 8 5 0&£ 9 0 - 2 4 6 2 
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'&mt z&mm-z*-*. mantes (Rf-i) z^tsmmtLx. Rf- 
5 fBes^^^ot^n^^Ps^^ti^^o r f - i ifif^t tS'f >x-< # 

l^pSte, ^fcES^SftT , M;tfc£* IR24, IR8, IR36, IR64, 
Chinsurah, Borol I 7^£*l£o R f - 1 itte^SrWUfc^ v 5 ^ 

k*U, ^e.e>3 9 7> T + fclfrlK +M*-~>*. **k*y, 

7 5^t*'J, nnyx^?, ^<^tX#, £A/iZH, 

HI^5, A?-X3H?>, hHD^7t, ££A,fc#>> t?t*'J|S 

15 

if) , {bfWl:-&^^nfeDNA, PCRt«kOilfi$tlfcDNA, &«fctf-£n 

Oi^StP?JinTVi§ 0 £<Dtctb, EJ>J#f 2 7t^4Ktt-ai/T^^DN 
A@2?>J^\ @2^J#^2 7 ft — / Sffi3*J*^rr5^>A**R£3 — F 

nct^O^S. £ 5 Ufc^S#DNAiB9!ltt» ^^U>h (si ien 

25 t) mmng w%.\*. p cRMm*iz%&-tz>) frb&vxh&Kis* 
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5 70%, 0? £b< «^J8 0 %^±, ckD*? *L< «9 0 %J^±, $^tff$b< 

ckV^o &-5Vitt, 2 >/1^KBH^IIOlW|— t > M2> Need 1 em 

an, S. B. RtKWu nsch, C. D. (J. Mol. Biol. , 48: 
10 443-453, 1 9 7 0) OTJ^'JX^lcS^t, flT"^^ *3>:x>;*c 
#ae^n>t!aL-^-^-y (UWGCG) «fcDA¥pftg^GAPn>tfzL 

P^D^7AO!ff *bV^7^;l/hA°7P<-^-tC^ : (1) Henikof 
f, SRXSH e n i k o f f , J. G. (Proc. Natl. Acad. Sc 
15 i. USA, 89:10915-10919, 1992) fc8B**S ft* «£ 5 fc» 
X37'J >^ • T h U y^X, blosum62; (2) 1 2 <Z)^ y :/jQfi ; 
(3) 4<D**y7&mm;RZf (4) **** y ZfKttTZ^frT J 

20 t4<£>/\°— fe> MS, #l*.fc£A 1 t s c h u 1 £> (Nucl. Acids. Re 

s. 25., p. 3389-3402, 1997) tCfBtt^nT V> § B L A S T 

-f >9--*y MTN ational Center for Biot 
echnology Informat ion (NCBI) , S^l/MiDNA 
25 Data Bank of Japan (DDBJ) <D -)x7*^ h^^fUffif 

BLASTyD^7Al:i5ffiRM5ilO#l*# (A°^ 
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%BjoR f - 1 jtfc^te, mi4®mi$ti&£W-r&iM, ie^'j#^2 7©^si3^j 
oz:<dj; 5 tetany, ^m^^^^-^^o ri^^mm^tiswr^j t*** 

-rs« fg:ttiHi«tt» r f - i m.fc?&r)?>/V7ntfm%i2tiz>z.£\zm-3Th 

<t<> &5V>«R f - 1 m.fcTZ>mWt (DNAXttRNA) g ©ft # K 

T, Hi e i et a 1 (Plant Journal (1994), 6 
(2) , p. 2 7 2 - 2 8 2) ©^StfctEV*, fe^^^^fit&^AT 5. #6 

7 (Dttfo-t Z&frfe* VTffi9 8 te£W-r5. <£oT, #fgBJ<£> 

^-ttHimiie^ (Rf-1) Jffi£$trt£tttt* E#l##2 7 £4>fc< £fc#$|7 
0%, £?£L<te$j8 0%J£A±, £ D$?£b< «9 0 %£A±, ££t;:0?£b<fci 
9 5%W, *t>»SU<H:9 8Xa±0||-tt6lrt5. ri2?ij#*t 2 7 j 
te, #K$?£b<te, g) SB^J#-^2 7©IS4 3907 -4 627 9, 
te, ^niC*lf&-r^> a) @B?iJ#^ 6 9 ©112 1 5 - 2 5 8 7 , b)@B^J#-§- 
7 0 ©t&g 213-2585, c) @BJ'J#^/ 7 1 218-2590, d) 

@B^J#-^ 7 2 OtgS 208-2580, e) I3^J#-^ 7 3 £>:&S 1 4 9 - 2 5 2 
1 , f ) S3^J#^ 7 4 225-2597, h) SB^J#^ 8 0 (D&S 2 2 9 

- 2 6 0 1 , i ) SB^J#^ 8 1 <Dm.m 1 7 5 - 2 5 4 7, j ) S2^J#^ 8 2 (Dig. 
S227-2599, k) I3?>J#^ 8 3 <2&S 220-2592, 1) SB?"J#-S§- 
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8 4 <Dt&m 1 7 4 - 2 5 4 6 Xtem) @a^J#^ 8 5 <D&m 9 0 - 2 4 6 2 0 

V*. &£V>teU 2 0<£>1£$?@E?U£>[bI— tt/t— - fe> MS* Devereux£>, 
5 Nu c 1 . Acids Res., 12:387 (1984) fcg3*fc£n» 
^-bT^>i'Xn>x>^:^Jte^n>trzL-^-^-7 p (UWGCG) ctOA 
^pJtl^GAP=l>tr^-^-yn^7A, A*-^a>6. 0 ^SB^JIf #K£ 

A7*-*-K:W:: (1) ^l/^FKWf (unary) fcfctSr? h U 

10 (m-\ZttV l&&Zf#m — \Zttl<0<Dm&'$tS) , Mt/Schwar 

t z *3<fc^D a y h o f f f£4i, Atlas of Protein Sequ 
ence and Structure, National Biomedi 
cal Research Foundation, pp. 353-358 (1 

9 7 9) ldfe«fc£n3 <£5&, G r i b s k o v*3d;lXB urgess, Nu 
15 c 1 . Acids Res. 14:6745 (1986) (DiQMit^ b U 

y^X; (2) &¥w7\Ztt-r%3. (XDU-JV^J 

mmztti>zt>\zo. ioowt^ (3) *j»^^^^t^-rs^ 

25 Atf, dnaos^i:S^§, -ls©Sf5ft5Sifi;<fcD, mBizfrm? 

•Sd^^oJtgTf^^o a&^Wfc&fM*, Sambrook^, Molecul 
ar C 1 on i ng : A Laboratory Manual, S@2Jifi, 
Vol. 1, pp. 1. 101-104, Cold Spring Ha 
rbor Laboratory Press, (1989) fc^£ftT^& 0 
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0J*.fcf, =. hDt^D- 7,7 4 )V? — \zm\s. 5XSSC, 0. 5%SDS, 
1. OmM EDTA (pH8. 0) ©ffj«c#»«» 194 Ot&^l 6 OtT 
©, 1XSSC^^16XSSC (Sfc«l54 2tT©l!)5 0%m75Hff 
<D. MX.\i7>&<-&m& (Stark* s solution) & £<Dfo<D&\m 

0*0, 0. 5XSSC, 0. 1% SDS0ft»©^ffl^tn5, 

>^x> bnc^#'b*fe. 0»jA«DNA<7)S$t'»^#, %mm\z&K>. tit 

^b65*CT(£>0. lXSSC^^UO. 2XSSC(DA'f^iJ^-tf-'>3> 
&&Z$/X\$%06 5*Cfc^l/ 6 8^, 0. 2XSSC, 0. 1% SDS 

rg3^J#^2 7j #t«FSL<«, g) @B?<J#§2 7<DmM4 3 9 0 7 - 

4 6 2 7 9, &Z> Z\tl\ZMJfc?2>. a) S3?>J#§ 6 9 (D^S 215-25 
8 7, b ) 82?'J#-5t 7 0 <Dm.m 213-2585. c) SB^J#-§- 7 1 2 1 

8 - 2 5 9 0, d ) @B^J#^- 7 2 (D&g 208-2580, e) @B?>J#§ 73® 

1 4 9- 2 5 2 1, f ) IB?>J#§ 7 4 <D&m 225-2597, h) @2^J# 
§80 <D&& 229-2601, i) @B^J#§ 8 1 <D&M 1 7 5 - 2 5 4 7 , 
j ) H3#l#-f§- 8 2 227-2599, k) BB^J#§ 8 3 <Di£g 2 2 0 -2 

5 9 2, 1 ) E3*J## 8 4 <D1£S 174-2546 Xttm) SB^J#§ 8 5 CD&S 

9 0 - 2 4 6 2 <D^-?tlfr&Mm'TZ>o 
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£ t>\ZZ<D£V< « lfflfc^l, 5 0 0i, £<bK£D$?3;L<tel{@&^L2 0 

e , V a K Leu, £fc«A 1 a &2WCBJHT & ;Lys &&T$A r 
g, Glu^ct^Asp, $Ltz.\$G \ n&&X$As nmh^^tc lOOitt^ 

& CD itfc^I^W 0 , S amb r o o k <=>, Molecular 

CloningiA Laboratory Manua 1, $21, Col 
15 d Spring Harbor Laboratory Press, (19 

8 9) ^cfsmcTx ft ^mmf^M^m m^it, 0tm©*£> 

*%BJ#e>«, R f - 1 f ^^WT^-f >r^r ^JiO I R-2 4 (ilSK^i 2 
7) WL&^v^^#§!!<Z>&^©<9 0&&S2*J2 8) :fe£tfGenBa 
20 nkl:Si$nx^§B*lifBAC^P-> (7^t-r>3>Sf AC 0 6 8 9 
23) t&it^L^o ^Oi^m, R f - 1 ite^S^tM >f^f*I©R f - 1 
S«te4>ft< £AT<Dli&&£m (SNP) £WT£ H £: SrjlttJ 

1) E#l##2 7<7)&Sl 2 3 9 fcffl^T5&S#AT&5 ; 

2) @3^J#^2 7 ©1S6 2 2 7 £ffil3T<5&£j&*AT&S : 
25 3) B^tf 2 7CIS2 0 6 8 0l:fflat5«S^G"C»5 ; 

4) SH^J#^2 7 0114 5 4 6 1 CfflStSlI^AT^S ; 

5) 8B?'J#^2 7 0IS4 9 6 0 9 fcffl AT?** ; 

6) gB?'J#^t 2 7 C7)j&g5 6 3 6 8 Hffiat^IS^TtfeS ; 

7) 83?'J#^t2 7©lgg5 7 6 2 9 Ci^TSII^CTfeS ; RtX 
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8) S3?"J#-S§-2 7CIS6 6 2 6 7 tCfg^T 5lS^GT'^5, 

iot, *%W<DR f - l®«^ttf«ft #£L<«±8B&#1) -8) 

&$<e>h;6£#I3 \z&^x. r f - i m^mi&mu^^mw (rsi- 
5 rs 2, rci-rc8) iz-o^x^fDR f - im^<Dm^m^m^<rz 0 

<D&5k* ga^»J##2 7 (D&g 1 2 3 9&UU6 6 2 6 7 ©&3E3*J, BP*>> 
EgldJim'boTfcP 4 4 9 7 Mb o Ild^B 5 6 6 9 1 Xba IJl^T© 

<«96 5kb) (03) n, r f - i&te?<Dmm<DmM*&:%.-?z>m&\& 

^rtclwl— yo^-^-^fcttfc^jt^&tK fit, ynt-^-^R 
>tfm$i.<D— SI5©*3&S±IBP 4 4 9 7 Mb o I £> B 5 6 6 9 1 
15 Xba (iKl65kb) &£#£n£ d £ 0#5 o <koT, ±13 

#*r-r yy'jxmmm (sb^ij#^2 70IS1 2 3 9&^L6 6 2 6 7) #r f 

1) MfcTOXg-Ztemig&k b~H&K) 1 0 kb$I^:i»T?$5 ; 
20 2) *»WX?W&^Klbfc I R 2 4©y/ A±iSS5^J (E*l## 2 7 ) te, 

3) E?"J#^ 2 7 <D 5 ' *«8tt, ±iB&W-f >5r-f *il^5' 5MBj&>*> 
1 2 3 8 b p±»Efctfc»U BiJOitfc^ (S 1 2 5 6 4) <E>-gflT&3 ; :J3<fct£ 

4) ^J#§2 703' Mm** ±t2##-f>5*W *M®3 ' *S»d^ 
25 1 0 0 9 6 b. pTftnd&«-r£ 

K<fc9, £fcE?>J#*2 7HRf - 1 JHS^fle**5£K:&^*ra <h^A 

£<E><fc5K:, #fgejl#£>teu SfR f - im.fc=P&V&&7 6 k b£T&9&tf 
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OHI2 0 0 0 - 1 3 9 4 6 5 KfEifctf) R f - 1 itfc^ £> (DmfcTmMtftf) 1 

cm (i53ookb) &&#m&'?'-*-&&m^Tmtkvt£m&&Qh, Rf 

m*M i g*><D9c<D<&m2 000-247204 KlfEifcOD N AT — #-J^ S 12 5 
64 Tsp 5 0 9 ItC1361 Mw o I B (Mite^Mtf>i2g8§te$J 0 . 3 

c m) ^m^xm^Lfcm^^ k> hmom^^ts^m^m^o 

<Do%. &\ZiM.M3 8538-54123 l:Rf - 1 itfc^/^ifefC^nTV* 
Xte8E3«-S§-2 7 tf)i&S3 8538-54123 <D&»BB?"J 'Pt£< £ t> 7 

1) 8B?>J#*f 2 7 (D&S4 5 4 6 1 {CfB^f Z>i&m&AX*&Z> ; Rtf 

2) @B?'JfH§-2 7 9 6 0 9 Ct§St5$l^ATS5. 

Rf - 1 jte^^^-^^^ibTJ^T<D^S:#^b 

a ) @B^J#-^ 6 9 (D&S 215-2587, 

b ) E^"J## 7 0 <Dm.M 213-2585, 
c ) @H^J#^ 7 1 (D&g 218 - 2590, 
d ) BB^"J#^ 7 2 <D&M 208-2580, 
e ) SB JiJ#-*t 7 3 <D^S 149-2521, 
f ) BE?y#-5t 7 4 <Dt&m 225-2597, 
h ) gE?>J#-*§ 8 0 <DM.m 229-2601, 
i ) @2?>J#-S§ 8 1 <D&.m 1 7 5- 2547, 
j ) 1B^J#^ 8 2 (Dt&m 227-2599, 
k ) SB^J#^- 8 3 ©±iS 2 2 0 - 2 5 9 2 , 

1 ) SE^J#^- 8 4 (A&g 174-2546, RZf 
m) @B^J#-^ 8 5 (Dt&m 9 0 - 2 4 6 2 o 

±iB±ts@B^j«, g) mmm^2 7 (Dumi 3907-46279 
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n) ±!Sa) -m) (D^fri^omWt £'J>t£< t h 7 0 % |WJ — K> , ^ 
o) ±fBa) -m) a5^m^©^»i:*S«Xttifi5Sfil©^ h U >^x> 
5 p) ±13 a) -m) Olif n*©«*l: 1 ft^l/*ft©tti*«^, 

. ±8B©E5>J## 2 7 £>i&S 4 5 4 6 Ul 1 ) BB^J#-^ 6 9 £>^g 1 7 6 9; 
2 ) BE?«J#-*§ 7 0 (D^S 1 7 6 7 ; 3 ) @2?'J#-S§- 7 1 1 7 7 2 ; 4 ) S5^J 

10 7 2 (D&S 1 7 6 2 ; 5 ) BB#I## 7 3 <Di&& 1 7 0 3; 6 ) @B^iJ## 7 4 

<D&S 1 7 7 9 ; 7 ) I3?iJ#*§- 8 0 CD&S 1 7 8 3 ; 8 ) SB^J#^ 8 1 <Di&& 1 
7 2 9 ; 9 ) SS^J#-5f 8 2 CD^S 17 8 1 ; 10) BE?iJ#-i§- 8 3 (D&S 177 
4 ; 1 1 ) @S^J#^ 8 4 1 7 2 8; Ifctf 1 2 ) SB^J#^- 8 5 ©±&g 164 

15 U<», ^T<E>^#1) -12) ©4>fc< : 

1) @B^J#^-6 9 (DtgS 1 7 6 9 tffiSt^II^AT^S ; 

2) BB^J#^7 1 7 6 7Jcffi^-rstta6**ATf*S ; 

3) 82^J#^7 1 <Di&& 1 7 7 2 l:ffi^t5lS^Al?fe5 ; 

4) le^JSf 7 2 01$ 1 7 6 2 (;H3t5iS/SUTfe5 ; 
20 5 ) @a?iJ#^ 7 3 (Di&m 1 7 0 3 fcffiMSTSlJUfrtfATfcS ; 

6) SE?"J#^7 4 0i£gl 7 7 9 Kl*BMS-r<5iraJ&*AT&3 ; 

7) @B^J#^8 OOfiSl 7 8 3 £*BSf 5&g/&*AT&5 ; 

8) @B^J#-§-8 1 ©til 7 2 9 fctt^-rs^S^AT** ; 

9) @2?>J#^8 2 0111 7 8 1 \zm^-rz>i&m&A'V$>Z> ; 

25 io) mmm^8 3©si 1 7 7 4Ciat5is^AT»s ; 

1 1 ) SB?>J#-*t8 4©II 1 7 2 8 fcffl £T A T&2> ; X\t 

1 2) BB^>J##8 5 0*15 1 6 4 4 K^Mif ££g#AT& So 
IV. -YfrP&ttiPEiiD&fe 
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fiSfc, @E?'J#^ 2 7 <E>-g&, *NHc:, @2?>J#-*t 2 7 (DilS 38538-5412 
3, $? £L<te, &S4 2357-53743, J;D$<?£b<te, 114 213 

2 -4 8 8 8 3 <Dmmm*m-?z>mm. xmmm^ 2 1 0mm 3 8 5 3 8 - 

5 4 1 2 3, $?£L<fcJ:, 11*4 2357-53743, <t0$f*b<«, 
42132-48883, £ £ £ J: 0 0 £ b < teil*4 2 1 3 2 -4 6 3 1 80 

&sgB?ij<h4>&< £t>7 o %iwi-(D^*gH^j'T?*oT, fe&®mmm*G-r &m 

m. £ -f * I- # A b T <fc v > o 

7 5 (DTS. yWtmP\£'J>fc< £t> 7 0 %m-<D7 J &gB?'J£3- Hf^>^^T 
n7 5©7 5;WJ, X^Ba^'J#-^7 5£>X^/^BB?iJ<h'>&< £fc7 o%m 

a ) I3?>J#^§ 6 9 215-2587 S^trSBfe ; 

b ) mmm-n 7 0 <Dm.& 213-2585 ^tsmm ; 

c ) B3^"J#^ 7 1 <DMM 218-2590 ; 

d ) mnm^ 7 2 208-2580 ^tsmm ; 

e ) BE?iJ#-5t 7 3 <Z)&* 149-2521 &<£tsmffi. ; 

f ) 1S^J#^ 7 4 <£>&* 225-2597 £#tf$C^ ; 

g ) SB^J#^ 2 7 OD&g 43907-46279 £^tf ; 

h ) IB?iJ#^ 8 0 (D&S 229-2601 £^tm$? ; 
i ) @S?'J#^ 8 1 <Di&« 175-2547 £^tmm ; 
j ) @E^J#^ 8 2 (Dig* 227-2599 ^t^mW. ; 
k ) @2^J## 8 3 (Di&M 220-2592 £^tf$C^ ; 
1 ) @B^J#^ 8 4 V>mM 174-2546 ; 
m) @2?'J## 8 5 9 0 - 2 4 6 2 £-£tf^& ; 
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n) ±IBa) -m) 01^1**1^ ft < t <b 7 0 % ffl—T*& V . 

o) ±fBa) -m) <D^-?tifr<Dm&t*mmx\zmnm<Dx hj >i?^> 

p) ±tsa) -m) (D^m^<Dmm\zit^vmwc(Dmm^x^ mxx 

*&w\z&^t, ^*\zmA2nz>z>m.&®w.m.fc'?- (Rf-D m&^tsm 
%<d ri i i. r f - imfc?m*^tsmwti \za^xmm(Dmm^mm 

»^i:^m^mz^^mnmx<Drcit>\zm^tji^mm^m^^^.mvT 

m^mx$>z>&o\zm%?snx^z>, *%w<o-i *\zMAzn? z>fa®nmmm.fc 
? (Rf-l) ^urtmrn^tf. 

mR N A U # V-A*S^SMfc, MO^g^ J^tSiRH^fc J:^«g^iSfip-r & 

twiiT^stf, mmnjm-e&z>&5\zm®i2tLT\,*z>o b^bt, t/a 
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-) <DDNA@E?'J£> "T l/-AT'$^^©i^S2^JtBpcEt, DNA^S 

te, M te^ Sambrook, J. £> , Molecular Clonin 
g, A Laboratory Manual (2nd edition), 
10 Cold Spring Harbor Laboratory, 1. 53 (1 
9 8 9) fcSB«©#&fc£##tfSftS. ffimzte. 7f5|g<Z>^y-->3 >*y 

So 

20 btamizmfeznu^tf. m^u. PB1221, pbi 121 (sx±c 1 o 

n tec hltM) . R^^n&jJ^Itbi^^^^-^tf e>n5. 

m^mmmrz2><< *<Dm&mmz\*. piGniHm, p tok2 3 3 c&± 

Hi e i ^, Plant J. ,6, 271-282 (1994)), pS 
B424 (Komari£, Plant J., 10, 165-174 (1 
25 9 9 6) ) &£;WJ^£n<5o 

mmfcWkmMte. ±.&<di# ?-<o & - pji,? u=.y— t? (gus) «t^?© 
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^#>*l<^&£ftTV>5 3 5 S ^P^E-^ — COmiZ, TZ^y. P-ti^^itfe^ 

T^X^ F&mummzmATZJjfeiiisTte. —mz, Sambrook, 
J. ^, Molecular Cloning, A Laboratory 
io Manual (2nd edition), Cold Spring Harb 
or Laboratory, 1. 74 (1989) (Cf2<£(£> L) >8£# JW>"7 A 

15 [Science, 227, 129 (1985) ] , 11/^ hD^lz-ya >S 
[Nature, 319, 791 (1986)] \Z £0 T^l^tS d LUfiT* 

m\zm.®>^-<Di6.fc?MA&£ ITU T^DA^r'J^A^^^ (Ho 
rsch et a 1 . , Science, 227, 129 (1985), 

20 Hiei et a 1 . , Plant J. ,6, 271-282(199 
4) ) > xl/^hn^l*' — (F r omm et a 1. , Natur 

e, 319, 791 ( 1 9 8 6) ) > PEGS (Paszkowski et 
a 1 . , EMBO J., 3, 2 7 1 7 (1 9 8 4) ) , 7-f^D-f>^i 
^ v'a (Crossway et a 1. , Mol. Gen. Gene 

25 t.,202, 179 (1986)), $5[/h#Jiff2l}£ (McCabe e t 
a 1 . , B i o/T echnology, 6, 923 (1988)) ft E 

tim\ft>n2>o ffim<DmMizmm*m\?zrtmT&ntt¥fizm%.2titii\,K 

T&So ^"T, R f-l&#£i£^tfx# l &@££3«bT#£ft£:F 1 K, 
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^t^-*aisHi/^$tt5. n*>rLfrmfcotefr&*>* si 2 5 6 4 t 

sp 5 0 9 Il^^t^-^S*^, P 4 4 9 7 M b o I B. RtfB 5 3 6 2 7 

bs t z 1 7 1 mtf^uomfc&mfflL. 2t>fcz>mv&mizm&-rz><, 

ntzmfa&tzfrfrZ, P 4 4 9 7 Mb o I J&RtfB 5 6 6 9 1 XbalJSd* 
^n, B53627 BstZHI mtf¥ * tf—JjM-fc^Oimfa&MikL , 
$^/d:§I^il:i^t§o £tf£te> ML£8£#1£ttT, P4497 Mbo 
I BRXSB 56691 Xbal i^AfD««l, #<DMb£$tK:P 

ti-r^K iv^iss i o mmmrnvM-r. &mz, P4497 MboiM 

ZfiB 56691 Xbal Mrf^'rU <Dm&% S flt$1i\ # £nfci@##> £>|i« 
#W >^-f^^* ; ecDffl#:^jl^T'5^<htc: t k0, P 4 4 9 7 Mbo IJi^6 
B566 91 Xbal J^£T©Pg£$nfc&fi#m^£ R f - 1 31 

#5&0afc*v>*£\ sautes (Rf-i) *^tr«K*«#ni$nfc^tc 

SW^-T^^t^nltit^ofc. *mWV\*R f - l«S^Sr$fe-T7 6 k b^T^ 

* 

tatii&s «kox, »»r*it£^&±<^s-rfcR f- i*e 

t-fcfe^T&SW'&teftfcfiST&s. £$toiI£r£D¥<> 1~2¥ 

<Z>S«8WT©lHia*jKSrir^ , bBllBi:Ja:ofc. 

^©^m, @H^iJ#^2 7(D^S3 8538-5412 
3, b< 114 2 3 5 7 - 5 3 7 4 3, iD^KH &»4 2 13 
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2 -4 8 8 8 3, S 6>fc«fc t)#£k< teJft£4 2132-46318 ©MSfiE^J 

0d;U£, Hiei et a 1 . , Plant J. ,6, p. 
271-282 (1994), Komari et a 1 . , Plant 
J., 10, p. 165-174(1996), Ditta et a 1 . , 
Proc. Natl. Acad. Sci. USA 77: p. 7347-7 

351 ( 1 9 8 o) mizmmznT^z. 

X5 H^^7^ — #U;U£, HtfSKoma ri et a 1 . , Plant 
J.\ 10, p. 165-174 (1996) £> £7 =. FT y -JmimZ 

nt^s, psbii, pSB2 2^ffloii-efe5. fo&wt, mm^um 

Afcfit&fEp S BIL. pSB2 2^<D-f^X^ h*^*-£SK:, g £>il^ft^ 

^^-*«^i-s^t>BitiT*§o *i«i^tsi*«itn psbiu 

SK, ;W^p-7-f ~>>f milted* "fey h^tn^^-pS B 2 0 0 & 

>hn> (Pubi-ubi I) IC, /A°U >-%&mm<D$ — ^*-?- (Tn 
o s) Zmmistco nnJ:9f#£nfcPu bi-ubi I-Tno s8Mfc#:<Z>u 
bi I-TnosWC, ;\^^D7-fy>ittt^f (HYG (R) ) £jfAT 
SCt»C«k0, Pubi-ubi I-HYG (R) -Tnos 

d pSBll (Komari^ ±j$) ©H indlll/ 

E c o R I M" H J^^T d £ f C <k 9 , pKY2 0 5 5ft d©pKY2 0 5 
©Pubi ±i5?£tC#ffi-r^)H i n d I I I M£N ot I, NspV, EcoR 
V, Kpnl, Sac I, E c o R I <Dfflm&m&tiL&j&tK\TZ>rz#)<D U 
S2^J * J? AT £ C £ K: «fc 9, MtfuvCis >ftt*fi^ # t'^SttSpS 
B 2 0 0 £f#fc<, 

Ml 0 9, MV1 184^, ^-ftlfc^JA^TAKAR AttJ: D^AnJfg) 
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W\)l^-XmmWttb\Z, WMZ* D i t t a et a 1 (1 9 8 0) O 
■fimz'tf.^, = M263£$I (triparential mating) £?t"5. 
Pl£$n3fc>ttTte&V^> 7^P/^f'J £Ate0il;Lfc£, Agrobac te 
5 r i urn tumefac ienslHcLBA44 0 4/pSBl, LBA44 
04/pNBl, LBA4 4 0 4/pSB3fMt5It^lt^5. ^ 
f ttt>Bffi££>Koma ri et a 1 . , Plant J. ,10, p. 
165-174 (1996) !:^7X$ y ^C*Snt* 0 , l^i£#«0>J 

10 'VWI— *j|§iate> 09*.tfHB 1 0 1/PRK2 0 1 3 (#□ — >7-yi7 

7 3 &«*-rs^:lliMt>'\;W/ , «'-^:J»ISt bTffifflBlffit©ffiftj^»S (L em 
as et a 1 . , P 1 a s m i d 1992, 27, p. 161-16 
3) o 

15 #V>T, ffiM<D3tffi&$iVr£7tfnnt7^V VJ±&m^T. m%-\*> Hi e i 
e t a 1 ( 1 9 9 4) <D#8sKH»MteU ate^ft-f *©JBKteift&fT"5. J£ 

wm^^mm^^mz, m^immmi^^mz, t^tt^a^^t 

V. R f - 1 $L& : ?<D&&<D*im<D&&tt& 

*%WIZ&^TR f - litfc^<D$f|g<DWM£&5tT5@E2W, ^^10^ 
25 M±©S 6 5 k bC#iiffii7-*-iP 4 4 9 7 M b o I t B 5 6 6 9 

i x b a i (DmzwtE-rz z\t&w*> frizz nit* zziz, m$&t&mz& 

V) , gB^J#-^-2 7 (Di&&$m(Do-*>, $HC&S3 8538-54123 ICRf- 

i Mfc^tf7u±iz<£$.nT^z>z tfimmznrco 
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Rf-lIfif^ftS-f>f^*i 0 n Bl (IR2 4) (@3?'J##2 

7) tm&mfc^&GLtsi^vvtf-tjM&m (^^o (ia#i#*t2 8) & 

,t^B*liBAC^D->AC 0 6 8 9 2 3) ©SfiSE#l£:ifc8U ffl#fc«Sfe 
(D&m (p o 1 ymo r p h i s m) 2> Z. £#«I3J§ <b frlZfo? fc 0 ^(Dffi 

t mm-? z> z. t nfl m t u o & . 

1 0%k&fc±<D&m&mm-? — l3— mP 4 4 9 7 MboItB 5 6 6 9 1 X 

io b a i <Dmzw&-rz>z.£&mmvT, tiLfcrn-t ^mfcxtem^wR f - late 

PSSPid $rtf-^<E>#M (restriction fragment lengt 
h polymorphism;RFLP) £8H^*#ft> &£lE?>J<E>&£K:<fc 
15 DS^WII^tSM, yyADNAS8**«««!llR#*T«JIWa, 

^ffilTJ^^T^^fe (RLGSS, Restriction Landmark 
Genome Scanning) TO^nt^S. £ £> RFLP^^'J 
— fc?gm£j£ (PCR) iCioTiW-ttHinAFLP (amp 1 i f i 
20 ed fragment length polymorphism; P. 
Vos, <o. Nucleic Acids Res. Vol.23, p. 
4 4 0 7 -4 4 1 4 ( 1 9 9 5) ) ##r*>WJ3B£ttTlr>S. 

MZ\X. '&&£QUT\zM^'?Z>&5?3iRF LP$P C RMm&m ^T&m? 
Z>Jj& (RFLP7-*-©PCR-7-AHk) , V-f^ D-thx^-T h<£>^£ 
25 PCRJB«&m>T«ffl-rs#i£ (^^att-r^ h^-) «$nx 

R F tP7-^-(DPCRT-iJ-fl: 
A. RF L P7u-7ttJ&yy Ami$,(D0M^mmLXP CR*?-*-it? 
(D. E. Harry, B. Temesgen, D. B. Neale ;C 
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odominant PCR-based markers for Pinu 
s taeda developed from mapped cDNA c 
lones, Theor.Appl. Genet. (1998) 9 7 : p. 
3 2 7 - 3 3 6) 0 end RFL P7-*-^D- ygB^J ( TRF L Pj te, 

^Jj £V$&o ) APCRSrff ofcl^, 

B. RF L PMB^S^rlWI^bTP CR7-^HbT§m RF 

F L PMBpB££ (itHST^ 2,PpiB©-^0^^^$iJRS#SIM^{i) £|i>]*rf 
15 Z>Z\£\Z&V. P CRT-;*J-fc-f £;£&T&3o 

x'-l'^D-tf-T-^'f btte. (CA) n CDJ:^7i2^^b4^*g^(D^D5gL. 

sb^jt&o, A*\zg>&#&isT^z>o mvmismz&mm£mtf$>z>M 

IP^^KiS:?tbfcy^<^-£ffl^TP CRSrff-5 PCR^fifC^ 
20 Mi^fg£n, DNA^I«£&mT&££rt^JfE£:&5o V-T a+J-x h £ 

(O. Parnaud, X. Chen, S. R. McCouch, , Mol. 
Gen. Genet. (1996) 2 5 2 : p. 597-607). 

*&BMiz&\,*T&m(D&mijmzft\zm. 4 fezntsi^ 0 wm. ffi&&<Dm&& 

25 D, PCRtRFLP^fl^tt, it^-r^n a n@^ic^^*5V^T, P C R {3 
ckOJgilgLfcDNAI^SS^OftM ^ 
<D ftj ^ <£ & ^0 ®T A * - > ^ «b tn <E> H T & Z> £ Z> P C R - R F 

L P*£rf>W*b^. PCR-RFL Pftte, CAPS (cleaved amp 
lified polymorphic sequence) & <h & B# & . 



39 



WO 2004/005515 



CT/JP2003/003154 



IZfflmWm&GL&mA-rZCAF S<Dmmm. dCAPS (derived c 
leaved amplified polymorphic sequenc 
e ) fe^ffl'BJ^Tab'S (Michael s, S. D. and Amasin 
o, R. M. (1998), The Plant Journal 14 
(3) 381-385; A. Konieczny£, ( 1 9 9 3), Plan 
t J. 4 (2) p. 4 0 3-4 1 0 ;Nef f, M. M. , Neff, J. 
D. , Chory, J. and Pepper, A. E. (1998), 
The Plant Journal 1 4 (3) 3 8 7 - 3 9 2) . I^T> 

CAPSS, dCAPSS 

i) R.f - 1 MfcT&.\z&^T. ^ x&mtv &n<»t&&um 
\z^x0m^M.ih^n^3^<kis^<Dmmmm,<D^mm^zm^^x, mm 
mmmm&mm'tz>j:5\z7 ; 7'C?-tt&ft}&i. 

i i i) mmmwtmmmmiz&mznz&mizm-J^T, ®L&fe-r 
m?&R f - 1 ae^w-r s^s^ shirrs , 

Igi) H^it^^^-f^-^^ft ft£V<\Z 

a) mummmmmm<D&M^izxikm®&G?%m*m&-T2>m&. mm 

b) Mtmw£mmmw0&m*\zmm&mmMizmmz£vzi&mwmm 
&?z>m&* mmmmmmm^L<Dmm\zmmm^L^ts^o\zmmmmm'f ; y^ 

c) mmmm^mM0&M*\zmm&mwMizgg&£cu\,m&w$k& 
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4*m&m (iR2 4) (sb^<j#^2 7) £mmmmT&m\ste\ f *?*tf-tiM 

fihU (SWO (1H^J##2 8) &&ZfB AC? P->AC 0 6 8 9 2 3) (D 

&0mmiz&MB&&&ts&5izmmm*s77*^-&ft!£iss &m*tmmtz.m 
Efcv>»£» isjziiCDd cap sm&mm-rzz.tiz&v). 

$?£b<« 50-30 0&S> il9»ll<«10 0:!fcSg&£fc£«fc'3fc'r<5 

i) mmmm 

ilS^(PCR) (1M 1 9 8 5, Science 2 3 0, p. 135 

0 - 1 3 5 4) T&£o 
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<D&# : 

1) ft^'f 7-©fi$*ll 5-3 OlSnSci: ; 

2) #^^-r-7-O^SSB^J4 , OG + C©f!l'&^3 0-7 O^Tr&Sdi: ; 

4) y^^^-M\z^-Dxmm^n^mmmmmm<D^^5 0-3000 

\t±$mmzmffimui&mm*m?z>-'*mDNAzmmi<> tsfcwu 
oizmffivrc±m-*MDNA&mm?z> 

rtfe:**^**!*-*-*. is^nsfrttTfct&v^ $f*b<«iii|ii$n§p 

SHB#***9 5 0:!fi£fcV>L8l3 0 0 0IS, ck0$?£b<tei® 5 OifiatfcHUtt 

^. BRjt^nstotfctt^^^ iw&ftt&tt. ^mmos* $j££«3' w\z 

0 0 0«S> &Qtff&V<\*mol&mts:\,*h®l 0 0 0&ScDS£Brttc&3„ 
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D N A 5 0 n g * dNTP§2 0 0 /iM, ExTaq™ (TAKARA) 5U 
£{£fflb, mX\*. 9 4X:\ZX 2 ft* 2 )Vrt-Dtz'&, 9 4tl:Xl^ 5 

8^l:Tl^, 7 2*CKlT2#£ ltM ^;^IT3 OtM ^;WfVi, **£t37 

KT2#£ liM f^from 94tHTl^ 5 8tCTl^ 72tlIT 

iim ^;p^bT3 oim ^Mtv^ S&K7 2t:{cT2^^ i-tM#;i/ 

2#£ HM^Wfr^fc^ 94tl:T3 0^ 5 8*CfcT3 0#, 7 2tlIT 
3 1 iJ--f ^;i/<hbT3 5U"T^;i/ff^, S^IC 7 2 «C fCT 2 1 iM * 

)VuoZ.t\Z&V)fto Z\t 

PCR0»iibtffiffit5««£'fWAODNAI4, Edwards^ 
(Nucleic Acids Res. 8 (6): 1349, 199 

i) ©^st, m&xizm* Sut^Tts, cto$?*u< 

te, $|2ptfJ&#&K: «fc f)fSILfcDNA$i^5©)6UK CTABft (Mur 
ray M.G., et a 1. , Nucleic Acids Re 
s. 8 ( 1 9) : 4 3 2 1 - 5, 1 9 8 0) H W btr>J*tH&T& 

& 0 p cR£f? *> rz#>(Dmwi tisT mm? %>dn Avmrnt. mmm~eo . 5n 
2) #M^m^^-^-<D^^ 
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-*t£fmu g>m&mm~?-ft-t-r%. s#+#&i§£, m 

ztiz&v, %Lmm<Dmz£Qg>M<Dmmtf'i i sm'?&2>o rftu-xy 
)vm%^m<Dm^\z\tumnmzm^%^±.(o^i)^^m^. v-y>7^r^ 
u;wx=- \^^jim^m(Dm^\z\tmim.m^±^\zm^^m^mm^-v 

^C^OT, Z\tL&mmvrcg>m&iliim*?-*-*AL P (amp 1 icon 
1 ength polymorph i sm) "7 — ft — ^„ 

z<n£otzm&. ^mmmm^UfDmm^zmm^^^its^oizmmmmm 
m®o&m*\zmmBmmmzmm*£.v2>m.mwm&ft&?z>, bp^, mwtm 

?&4i;5o-e, z\n*mm i^rz^m^mm^-ft—^cAPs^-ft—^tcitp 

CR-RFL — ft — £Uv (A. Konieczny^, . 

W&'tZMt&m 1 (D^^-r V — *f P 4 4 9 7 Mbol, P 2 3 9 4 5 Mb 
ol, P 4 1 0 3 0 TaqI, P 4 5 1 7 7 Bs tUI, B 5 9 0 6 6 B 
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s a J I RZSB 5 6 6 9 1 X b a I ifiZ.<D£*>/3.m&\Z&%'T2>. t*&s MIB 

^\tmnMmmw\zg>m&&v&mmmmwM\zm&&£Cfc^fc&. m-^© 

^mm^mmmmmmT\tmmmmmm\z^m^^c^^vtjimmmm\zm^.r 
09*.^ p cRm*m\<*rcB&&m$i%t&<Dm\\z&2>ftfez>7 

fc^XttttlW©— Jft«&ftW«, WAtfM i kael iane, Nuc 
1. Acids. Res. 20:376. 1992 IzmWt^tLft^m^m V>£ Z. 

<k5&SXTy^<£#Ai*te*!S£l#f£&&Tfct), mx\%, Michaels, 
S. D. and Am a sino, R. M. (1998) , Neff, M. 
M. , Neff, J.D. , Chory, J. and Pepper, 
A. E. ( 1 9 9 8) mzmifcZtlT^Zo 
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dCAPS (derived CAPS) ®MT %%mm 3 <D 

P 9 4 9 3 B s 1 I &Z\(D& oUM&lzm^'rz. 

SriHAU ^&Sfc»JI8IM!taMfc&0#LTt>.fc^. fll&fcf, §Hi£0iJ 3 <£> B 6 0 
3 0 4 Mspim R^7^f7-iaX7ymAbt#itiTOM 
s p I M^^^tt^S, 
Pg^£tt3*3ttTte&V^\ CAPSjiXttdCAPSgtt, {fi£>RFLP& 

wt%>jjm<Dfif2iV\,*mm%&m-r2>. ^mmmommmiz^xR f - 1 ate 

*tf-%Mff a m<Dttfa?zmmt]£mvrzife3k, ^<t>bKT©i) -8) © 
# m & wr § j: £ s m m l . 

1 ) SB^J#^2 7<Z)&g 1 2 3 9 CfiSt5«S*»AT»5 ; 

2 ) SB^J##2 7<D4IS6 2 2 7 Kl*iM§T&^g# s AT& § ; 

3) ia^J#t2 7®tS2 0 6 8 Ofcffl^tSiS^G-rfeS ; 

4) @B^J#^-2 7<2i£g4 5 4 6 1 fcffl StSiS^AT* & ; 

5) SB^J#-^2 7©I14 9 6 0 9 £*B^f 5li*»AT!»5 ; 

6) SB^J#^-2 7CIS5 6 3 6 8 K*g^T SIS^TT ; 

7) S3?'J#^2 7CII5 7 6 2 9tlBSrslS**CT»5 ; Rt>* 

8) IB^'J#^2 7<£>4£S6 6 2 6 7 fcffl^tSlS^GtfeS. 
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<*<bKl, #3g§Ji#£W:E?y##2 7 (DlkSSE^J©?^, #1:113 8 5 3 8 - 
5 4 1 2 3, b< te, $S4 2 3 5 7 - 5 3 7 4 3, «fc D*F?£L< J&S 
42132-48883, £ £ fC<fc 0 # £ b < te&S 4 2132-46318 
R f - l«e^O«ltl^^t^^(D^^^nTV^^<h$:5f^Ufco <fco 
T, ( ^%HJO-SHi^43^T, BB?'J#^t2 7CD^S@H^"JX^S2^J#^2 7 0tS 
38538-54123 CD^SiB^iJ<h, 4>&< £ *> 7 0 % 1*0 §2 ^ 

1 ) @B^J#-^2 7 (DJ&S4 5 4 6 1 KtB^T £±£S#*A-C&£ ; Rtf 
2) ga^J#-l-2 7 (DIS4 9 6 0 9 Id^l^f ^>tS^AT^S. 

i ) MTcD^-rnfr&i&m, 

1 ) nmm*% 2 7 <Di&g 1239 izmmrzmm 

2) |H^iJ#^2 7(Di£g6 2 2 7 td *B ^ f £ i&» ; 
3 ) Ba?"J#-J§ 2 7 CD&g 2 0 6 8 0 Cffi^TSM 

4) SB^J## 2 7 <£>llg4 5 4 6 1 (C+B^T^)^ 

5) m&m^2 7 (DitS 4 9 6 0 9 ttS^-T^S 

6 ) m&mn 2 7 o&g 5 6 3 6 8 iznm-rz>m& 

7) S2?'J#^§2 7CD&S5 7 6 2 9 ^ffi^T^iiS ; IBlU 

8) @B5IJ#§ 2 7 6 2 6 7 HfflltSlS 
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i i) ^fiftXttS^ ®y y AD N A&^I t LTtSHSiSJSSfT 

i) -8) <Di^uKv±T*mitTmfi\z9L&fe^ *mftx\tn?wR t - i 

1) ummn2 7<disi 2 3 gicffiatsis^tiim Mbo im 

2) 8B?iJ#-*f2 7 <Z>&g6 2 2 7 Kfi^tSlS&^tJi^, B s 1 I IS 

3) E#l##2 7 CD&S2 0 6 8 0 fcffilSTS££&^trtg«a*> Mb o I 

^la^j^tts ; 

4) SH^J#-^2 7 5 4 6 1 fcffil!ST£lfta£&'g , tr£##» T a q I 
ISSUED *Wb&V> ; 

5) E#l## 2 7 ©IS4 9 6 0 9 teffl^r«tt[SS^tr««*^ B s t U 
I »*K*Jfc#bfcv> ; 

6) BH^J##2 7 6 3 6 8 KLffi^T^Sfc^ifSg^c^ M s p I 
SB«E*J£:WbfcH ; 

7 ) BB^J#-^ 2 7 (D&g 5 7 6 2 9 K*BST3&S£^tm*^ B s a J 
I K»E#l£WbfcV> ; Rtf 

8) SH^J#^2 7 6 6 2 6 7 fc*ByST*ittS£^irtH«J&*» X b a I 

±131) -8) 0<g«©^&^af«rttllJpItB?ii|l!ll5»*T*n«, ±13 

i ) ^T<zn>Tftfr 

1) E7!l#-f 2 7 CD&S4 5 4 6 1 K*§^T ; X\t 

2) @3^'J#-§-2 7 (DM.m4 9 6 0 9 fcffl ; 
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V> ; tit 

5 i i i) mzmmm^m®izM,m2n&&m\zmrJ^T&&fe^ *mfox\zm 

1) a*, ut<d&wfd ^2) <D'ptz< o%mt£?m&\z&&ife<< *m 
&x\$m?&R f - 1 m.fcT&GTztmmTz 

1) Sa^"J#§2 7 5 4 6 1 CffiSTSlS^W, TaqI 
10 !SI$IE?iJ£Wb&V> ; RXS 

2) g5?'J#-Sf 2 7 <Di&*4 9 6 0 9 \zm^-? 2>i&&*'S$Sf&i&tf. BstU 

i mmmm^mht^o 

±IB©g5^J#^- 2 7 4 5 4 6 1 ) BH^J#^ 6 9 (D&S 1 7 6 9; 

2 ) @B?y#-5§- 7 0 <Di&& 1 7 6 7 ; 3 ) @B^J#-^ 7 1 £>«&S 1 7 7 2 ; 4 ) BB^"J 
15 if 7 2 ©±gS 1 7 6 2 ; 5 ) @2?'J#f 7 3 <Dt&m 1 7 0 3 ; 6 ) SB^J#f 7 4 

(Di&m 1 7 7 9 ; 7 ) le^Wf 8 0 ©SI 1 7 8 3 ; 8 ) SB^J#f 8 1 <Dmm 1 
7 2 9 ; 9 ) SH^J## 8 2 ©JfiS 1781 ; 10) SS^J#f 8 3 (Di&m 17 7 
4 ; 1 1 ) ga^J#f 8 4 £>i£S 1 7 2 8; Rtf 1 2 ) @2?"J#f 8 5 £>i£S 164 
4 (^ffla-T^o 

20 itipgSJfci^/B T£:/^-r gH^JSf2 7 (D^IB^J^S^#, 

I2?iJSf 3 9S.tK4 0, @2?iJ#*§-4 1^4 2, E?IJ#§4 3^4 4, 

■^•4 5&tf 4 6, Sa^J#f 4 7X^4 8> IH^J#^4 9Rt^5 0. BH^J#f 5 1 

s.tK 5 2, mzMzmmm^ 5 3Rt^5 4^&^*^;i/-^e»a«$ns*siB 

@2^iJ#-§-4 5Rtf4 6 , MtfteHB?>J#^ 4 7Rtf4 8 J^Ste*^— 
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^fcck^ff^o *ois»*'r«i»fbfc-tn-6n©iifiPCRU->^ , ;i/tt, #i*.fcf#D 

0. 7 %t£^V2%7flU—X5 t )\s&%>W$®3%(DMe t aPho r™7# 

*5*j:*©iMX (b p) 



P 4 4 9 7 Mo b I \Z&ZMm ffcllfiS** Mbol 
(I2^'J#^3 9*ck^4 0) 

A#Rf-ljtfc^£Wt-&*§£- : 7 30 

WLteV^-g-: 3 8 5, 3 4 5 



P 9 4 9 3 B s 1 I \Z&2>M<t& ffHUSSPH BslI 
(B3#l#-*t4 1 *5J:^4 2) 

&&fe'i*y;&mi-mfc?&m'tz>M& : 126 

10 0, 26 



P 2 3 9 4 5 Mb o Ifc«fc£*B*B ffeHB»3& Mbol 
(SB#I##4 3 43itX4 4) 

ttttjs-r^y/A^Rf-ute^s^-rsa^ c*^) : 1 6 0, 1 0 0 

WUte^i^: 26 0 
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P 4 1 0 3 0 T a q I \Z&Z>mm ftJPlSIS TaqI 
(E#l##4 6) 

sttjt-r^y/A^Rf-ijie^swrs*^ c*^) : 2 8 0 

tb^^i^: 9 0, 19 0 



P45177 b s t u iiz&zmm rnmmrn Bstui 

(SE^J#^4 7£«fctf4 8) 
ttE^Jt-f *V J A#Rf-ljte : P&W"t£*'& (tf^) : 20, 65,730 

20, 65, 1 75, 555 



B60304 Mspi jc«i:sJiiiB um&n M s p I 

(SSJiJ#^4 9*5<£tf 5 0) 
iM^^yyA^Rf-Hfi^SttSi^ (JKt) : 3 30 

f b^^i^: 2 2 0, 110 



B 5 9 0 6 6 B s a J I Kck&JtiH ftJPMS^ BsaJI 
(SB#l#*f5 1 ^cktX5 2) 
SE^^-r^^rV A^Rf-ljl^ J ?^#T^«'& (tf^) : 420 

6 5, 355 



B 5 6 6 9 1 XbalfcJ:**! 3«@fiSi Xbal 
(E#l##5 3 33«ktf 5 4) 

tt^-r^^yA^Rf-me^swr**^ : 6 7 0 

tbft^: 1 4 0, 5 3 0 



(RS1-RS2, RC1-RC8) £OV>T, ±IE 8 HcDT'^I' 
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tzo ^(Df&M. ^-ftKDmfchP 9 4 9 3 B s 1 I 5 9 0 6 6 B s a 

j i <Dffl\z-D\,*x\*> -o^* %m&hm&Me>R f - lm.fcT&m-f&zttim 
&^t. tt.B<D&mmtitf$>z>z£. -r r f - imm^mm^xi^ 

-r&fc>"£, S*RSK:Jt,mfcoT%P 4 497 Mb o I Jft#&B 5 6 6 9 1 X 
ba ($j6 5kb) Id, R f - 1 m.fc?<Dmm<D&M*&:fe-? Z> 

SB 9\ ifi^S £ n & £ £ £ It i* T £ o 

^SBWTfci* £J«fc.kSra#<0ffi?BJgg>&>e>S 12564 T S p 5 0 
9 I itR f - 1 J&£##^££&UTV>5£©^adl;:S^£, Sfeft#^fT&*& 

#>ito mm* ^mo)mmm^m^m(D^^ mmo&fcmmmzmo. 04c 
uhwm^tirco iMt^oTi^R f - lMi^-ij-ow, «*> 

^l:SibT^57-*- 3fc3Z&0«l#W 2000-139465 fcflB«$n 
T^2>-?-ft-<DZ}£'DT'$>Z>tf, ^OT-^-tfeR f- 1 m £ <Djtte#Ji£$£ 
tel cM<hfB«$nTV^» -f W5t 1 cMte3 0 0 k btC*g^ 

-r-5xh#A^>nT*3 0. #9B 2 000-13946 5 W — jj - £jBj£fc3fefi# 

VI. R f — 1 ii€?<P&ttlStt«te<Pfflffi#& 

*»^tc*5^x, ^-itium^tg^w-r^^m^^o, fe&\E\w.mfc? (Rf- 

2 7 0&«gE?iJ X«SB^J##2 7 <P&gB3?!l £'>U < £ t> 7 0 % 

Itl-Oi&ggB^JTifcoT, »ttlsltt*tB£*r-rS#flt. fc**Lffi»«fc£*e#l 
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gB^J#-^ 2 7 <D&g 38538-541 23, L < te, 4 2 3 5 7 -5 
3 7 4 3, d:0»Sb<H IS4 2132-48883 0lSie^J^ft5t 

wt. x\$mmm^2 1 8538-54123, »st< «, i$4 2 3 

57-53743, cfc9$?£L<te, M4 2132-48883, ££f;:£D 
jff*b<«IS4 2132-46318 ©&*B3#I < <h t> 7 0 %|WI-<D& 

mani&^x, mtmm 5 o7$ /ifia^j, x«I2^j#-^7 5©T^ymsH^j 

1 0 O&a^fiSWT^-fe^&fcA-rs 

SB?U<i:4>ft< t% 7 0 y^SB^JSrn- FTS^&fc*, TOa) - 

p) ©S»^6i«$n5 : 

a ) BB*J## 6 9 215-2587 &#tf ; 

b ) @H^J#^ 7 0 <Di&m 213-2585 fc^tf «K ; 
c ) @e?>J#^ 7 1 (Z>&g 2 1 8 - 2 5 9 0 £#tT&» ; 
d ) @B?>J#^ 7 2 208-2580 fc^tfJKK ; 
e ) @B^J#^ 7 3 1 4 9 - 2 5 2 1 ; 
f ) @B?>J#*t 7 4 225-2597 *«£tr&Bft ; 

g) SB^J#^2 7©IS4 3907-4627 9 ; 

h ) gB^J#^ 8 0 229-2601 §^tM£& ; 
i ) IBJ"J#-5§ 8 1 (DMM 175-2547 ^^tf^m ; 
j ) @B^J#^ 8 2 (Di&m 227-2599 ; 
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k ) m&m^ 8 3 omm 220-2592 z^tsmm. ; 
1 ) @a^j#-^ 8 4 omm 174-2546 *^tswm. 

m) ga^ij#^ 8 5 <Di&M 9 0 - 2 4 6 2 *<S$smfc ', 

n) ±|Ea) -m) CD ftj&>0ftBfc£4>ft < t h 7 0 % |W|-T& 0 , 

o) ±tBa) -m) <D^-fnfr(Dm&£*mmx\tmnm<D7, h u >v^> 

p) ±SBa) -m) <D^-?nfr<Dmm\Z 1 &V>Lm£fc£>i&S#t#&, if AX 

±, *&#£L<tel 0 0 0^S^±cr)S^T$.§o #AcD&ffi±<Dfgf^^cD 
tL&£D, Jf^KfilOOO O&g^T. t kDJf*b<«5 0 0 O&gJ^TT 

>XCD-r^^CD^A«^^lCD^^lc:J: ^JA^ T e r a d a et al. 
(Plant Cell Physiol. 2000 Jul, 41 (7), 

p. 8 8 1 - 8 8 8) \z$zm.(Djjmz& vft o z\ twaim-zfoz* 

S&, m.fe-£tLZ>t)WV\Zf£^tf, Tosl7 (Hi rochika H. 
et al. 1996, Proc. Natl. Acad. Sci. USA 
93, p. 7783-7788) ft E<f)W&&=f- ©jf X%tm?kWiOlZfrfr £> , @B 
3*J#^ 2 7 ©MLSBB^JrttCte^Eg^if A$*lfc»«S&atfe-rs £ £ £ J; 0 v R 

u< £&7 o%m--c& zmwt&m^x, r f - uhs^^h^r f - i«e 

So 
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mmm 

*&m\zmm • asH&ua*.* ^nz\tt$£w<D&ffim%Lm\z<si£n 

20 £>„ 

ur<o»mm\t, ^mmx(D^.(Dmmm ^12000-247204 (2 
0 0 o^s £ 1 7 smug) \ztR9L-$tircnmm\zm>3<o 
mumi r f — 1 mfc^mmmRFL p^-x-op crt^ (t 

25 *&2>mz&^X\%. Rf-lit£^J&J^i2RFLPV-;*7-9f@ (R 1 8 7 
7, G29 L R 2 3 0 3, S 1 2 5 6 4, C136L S10019, G40 
03, S 1 0 6 0 2, G2155) £ P C R — -ft Vtc* 

(i) *m*5cfctf;£is 
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R f - im.te^mm$lRFLP^-fi—9m (R 1 8 7 7, G291, R23 
03, S12564, CI 36 L SI 00 1 9, G4 0 0 3, S 1 0 6 0 2, 

G2155) &mft7kmmmm±wmmw9zffifr*>mAv, ^zz-pkdwam. 

(2) y^i' :/7U— ©fes 

&^&<DY)<Dmmfr*>. CTAB&KcfcD#* h-*;UDNA£fi&tHL-/io M 
b o I T'$Hftffi4k'&* N a C 1 £^£}BBit>fr ( 6 ~ 2 0 %it^^)@B, 20t, 3 
7 0 0 0 r piru 4B#Blh ^Il2ml) fc<fc 9 1*-f X?}® £ffo fc. 

(^0. 5ml) ©-^Si^ll:^^ 1 5~20kb(DDNAm^I 
M-iSL^ ^5U-©f^«tt, Lambda DASH I I 

(Stratagene) Hi'^-tfflliT, f*JR^a h 3-;i/fcJp«lbTff 
ofeo A°y$r — v>^lC«, Giga Pack III Gold (S t r 
atagene) SffiWc. /V^-^>m SM Buffer 500 
H 1 *<l;^DD7t;i'A2 0 At 1 £?»b£:o &>b'&<D±m\Z ? D n 7 * 
2 0nl£»nb, 5-f^'J-*tttbfc. 

5-f^U-**©5 0<ltJi«5/il*fflV>T. XL-1 Blue M 
RA (P2> fC^&^-trfco ^0OCo^Ttt8 3fl0y7-^ 

Mlfc. 4. 15X10 5 pfui:^D, W 

AISf^^2 0kbtt5t, 8. 3 x 1 0 9 b p A*-T3fr#l;:&<5o £ 
n«, -f^VA (4X10 8 bp) l:^tT+^*t$®7<77'J-T$ 

(3) R 1 8 7 7 , C 1 3 6 l*5itfG4 0 0 3*fJ&yy >y^D->©# 

HI 

C 1 3 6 l43«fcr>'G4 0 0 3 fcO^Ttt, R F L P — 7 U-7*^$s7 

— :/SB#£#HIU DNAlEliR^^;i/^- (Takara SUPREC-0 
1) £^TBl$<Z>DNA£lE|iKbfco Rl 8 7 7 C^^Tft T-^-^D- 
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rediprime DNA labelling system (Am 
ersham Pharmacia) £JB^T^;i/U 5-f^7'J-7j"J 

-~>t/m7u-7£istc„ t&&. pcRttSrifci^DfTofc my. mm) . 

5 <£>X£ U— — >^te, y7-^^Hybond-N+ (Amer 

sham Ph a rma c i a) \z7ny hbfei, Offofc. Is 

^fO—^mm^n-DfcW:. Lambda starter kit (QIAG 
EN) tffl^T7 7-'?DNA*JI||Lft. 
§Y-*-(C9^T, 8tfctf):/l/- h£ffl^T 1 s t X ^ U ~->^£fTo 
is Tzo ^l^— MtSct"3*9-f y9U-*tt*l 0 m Htfflbfc. 3rdX^iJ- 
->y*Ttf ofei^^, R 1 8 7 7, C13 6 1^,k^G4 0 0 3M^V$7 

(4) R 1 8 7 7 (DP C RY- #~fb 

miib^yy s y ^ d— u RFLP©naaifi, ip^> ir24 

20 (-f>5V##) fc«#«Eb**3.©0 (^^/j?-*^) \Z\ZW&VU^E c o 
R I ffiffi&HjrrscfcfcJ;?), PCRT-#— fbfcfrofc. 

25 L, T3 43<fc^T 7 ^^-r-7-i:*a^^i± (-&lt 4 ^^-T T-m^it) , 
->fcT'>:/l'— MCP CR£ff ofc. 

§^D->$No t I &J;tfE c o R I *&ijc»T£C: 
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Jj, RFLP^TIi^-^O-yR I 8 7 7 \Z&9 (v^tf~# 

Okb, Kasalath (-f >x-< #*) T«6. 4kbOEco 
R I mft-tf&iWi'Zn&Zt (ftp: // ftp. staff, or. j p/p 
ub/genet icraap98/parentsouthern/chrl0 
/R 1 8 7 7. JPG) ^t^6nt^5. Jltl £0Mt# § £ t \Z 

J: 0 , I R 2 4 tCte^EL&^^-cDO tdte^ftb&^E c o R I gB&^&J;^- 

(iayj#^ i hmmm^ 2) &fflv>T, 9 4 < ckti#> sstcti 

7 2ti:t2^S; lt^^;i/tl3 01M ^ ;!/<£> P C R^fMCT^V a y # 
PCR^ffofc, #^>nfcPCRl#I^EcoRmiUm 0. 7%7#D 

PCRj^tl (I53 2 0 0 bp) ©EcoRIIIiaO, IR24T&15 

ofc. - IR24CRIL (Recombinant Inbre 

d Line) £JB V^TdO P C RT-*- y tf>^ Lfc£SJH, RFLP 
7-A-^R 1 8 7 7 ^(p|-^^^^S^^e.n, RFLP7-*-R 18 7 7 
^pcR^-^-t'^^^nfcCt^IiEBJ^n, ^©?-*-^R 18 7 7 
E c o R I £fiJ%Vfro 

(5) G 4 0 0 3 (DP CRT — ft— it 

K)\Zfcft$EV I R 2 4Kte#ffib&V>H i n d I I I SMfc * IrI 5TT * £ £ <k 
P C RT— tl—ik&ft'otio 
R 1 8 7 7 i:R«©»W*tfV^ 3 * □->OtHil^^^ 

fc. RF LPilft«7-A-^P-^G4 0 0 3lCi;«9 B#Hif (v^^-^7 
*) T« 3kb. Kasalat hTte 1 0 k b (-f >5V #30 £>H i n d I 
I I BfJtJ&*fcffl2*l£i:£ (ftp: // ftp. staff, or. j p/p 
ub/genet icraap9 8/parentsouthern/chrl0 
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/R 1 8 7 7. JPG) tt*«»5nTV»*. £n6>©*H*0Mt#*.£££k: 
£9, *f*O0l:tt#«EbIR2 4tl4fiFffil/^HindI I IM^, 2 
fflO««Wffi©Vi-rtl^"7?**t«l3t$n&. ^--T, §HindII I 

5 £fflV>T> 94tCT3 0|>> 5 8 < C{dT3 0#> 7 2 *C \ZT 3 0 1 1M £ 
JI/tU3 5U''r^;KOftftT?, $V5y*PCRSfxofc. #&ft&PCRje* 
SHindl I I Hi, 2X7^D-xy;V7?«a*lll/feii:5, *7— 
;/a-:/|*ig&tf)H indll iaSffi^S»tt7?*<5^t^*nfc. Tfcfr 
P CRjg^ ( 3 6 2 b p) OH i n d I I I MteJ: 35WOT^9 
10 5 b p t 2 6 7 b p fcteSWrSnSOfcttU I R2 4TH«l»m*ofc. 
-?y\±>#<D&%:, RFLP7-A-G4 0 0 3^PCR7-^j-(;f i^tlfc 
Z.titmmt£tls :07-*-^G4OO3 Hindi I I (g3^J#^ 1 
9) tftZLfCo 

(6) CI 3 6 lOPCRT-^-jb 
15 ¥i Ift^ / 5 y ^ ^ n->©t8fi«««lC« ^liT^?>f 7-*RttU 
feo m©D*«fctf IR24© h-^;VDNA£^>:/l/- hfcP CR£ff 

fcffi^T, AB I Model 3 1 0 fcj; D«iBtt0>&£G?y&ftHKU # 

20 R 1 8 7 7 <h|5l#<Dfl¥tJT£fTV>, ¥»U;fc3*n->©:fc*5J;^©ffcitW«& 
BJ1 £> ^ \Z?Z> Z\t\fV%rzo C 1 3 6 lT-a-flfflfcttPCRJIMBL 

LPIREgWlt*RI^'r*2:i:ttfflllT»St#A.&nfc. ItttWS^P 
CR^^l (2. 7kb) WHn§Wl:fSL, dCAPSflsSK*5Ctl: 
25 b/io 

JMfc&tCfcL moO, a^fc^'J (J£*±, Sr/Ka s a 1 

ath, IR2 4 (&±, -f>7V#*) &/BV>T, flJI3«B«©$V ^ y ^ P C 

SBffi* 6 *BfJlfflTi:£#T£fco -€-©-5-fe©r>io»co^T» dCAPSfc£ 
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4 < CCT3 0f, 5 8'C{CT3 0#, 7 2 t;K:T 3 0 1 b 3 5 If 
'f^JKOPCR^ftCTPCR&fTofc. Hf,nfcPCRlll^Mwo IMS 
3%MetaPhor ™7tiu-7.^*f6Jfo.Wl'?%> Z.h\Z& QBVr bfc. 

mmzn. ir2 4xuimmxwm^n, ms obv. io7bpo/oH)it 

^^nfc. T^fc!>^(Digm, RFLP7-A-C 13 6 1^PCR7-A- 
^^i^^nfc^ i^liEB^^n, i®Y-i3-^C136 1 Mwo I (S3^"J# 

§20) tfit&i-rco 

(7) G2 1 5 50PCR7-*-fb 

U, I R 2 4&cktf I L 2 1 6 (Mb^&KJcOnS'ti^UKR f - 
iHAbfc&#c> ififittRf-l/Rf-1) ©1 — ^Jl/DNA&f>^^- 
h^PCR^frofco PCR^#l(DiliM*3J;tX#^^tii^^Jfflnrfg^^^O^S 

MfnS^l ( I R 2 4&J:l£ IL216) tRf-l 

nt-D&mmvT, d cap sit&n ^tz 0 z.<D^nx, -fy^^-t^xmm 

7RWJ#^8 £/fH>> 9 4 13 KIT 3 0#, 5 8*ClCT30^> 72*CtCl 
T30#&l^^;l/it3 5^^;KCPCRMl:TPCR^fTofc. % <b 
nfcPCRltl^Mwo IfiD ! S^> 3%Me t aPho r™7^P-X1?il 
&WjT5 ££££0fl?#rb*: o fc^OOT-te 1 ffiffiX-tymzn, *<)25bpR 
^10 5bp©A*>H«$n 4 IR2 4Tli2®fT'«n, 152 5b 
p, 2 7bpS^7 8bp(DA*>H«§nfc. -7^tr>^©^m, RFLP 
?-*-G2 1 5 5#PCR^-#-«&£nfc;i£;WBj!£n, Z\<D^-tt 
-£G2 155 Mwo I (SB^J#§2 1) £i%£b£:, 

(8) G 2 9 1 <7)P CRT-^j- {t 
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k*U, IR24^IL216C h-^;i/DNA$f>^l/-hHPCRS; 

- i m.fc^fcm&n&m ( i r 2 4 & 1 l 2 1 6 ) tRf-i ate 1 ? 

10 ifnS^^ (»-t^©D*3J:(^3^t*U) £©ffl©fSft*M drift jlffl^tifc. 

<D5^tf>?><*:0£fiJffl IT, dCAPSjb^lfofc, Z\<Di&UX. ^7^"7-t 
bTE^J##9Rt^B3yiJM 1 0 94tHT30#, 5 8tl:T3 0 

£K 7 2tCT3 11M^;1/£L3 5it-f ^JPCDPCRMtTPCRS: 

fTofe. #f)tlfcPCRt!|^Ms p lilt, 3%Me t aPho r™7# 

15 D— XTfc&ScI&T* £ <fc£<fc OflPflrbfc. Rf-lICTtSi^lT«2 
©EffT^J^r^n, H25bp, 4 9 b pRtf5 5 b p tf)A*> F Rf 

- lite^ftWfiffi^asTttlflfHIfT-WBfSn, ^25bp^l04bp© 
A*>H)5W$tlfc. }*> if (DlfcSk. R F LPV-^-G 2 9 1^PCR7 
-#-fc^&$n&££a*SElE$*l, :©7-*-^G2 9 1 Ms pi (S3 

20 ?"J#-*t2 2) £$J%Vr£o 

(9) R 2 3 0 3 (DP C R?-*- it 

, I R 2 4*5£t£K asalath (-T >x<Y #tIO CD h-^;i/DNA 

raoaes^wsnfc. bs i iRisjactCTHftoTf, 

SSCAP £©jfigT, y^-f LTl2^J#f 1 

S5?»J#^ 1 2 fcfflV^ 9 4 < CfcTl$K 5 8tl:tl^ 7 2tlCT2^^ lit 
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-#*T*tel©ffiT*2]$r£*U 152 3 8 b p&tf 1 3 3 4 bpO/t>^««$ 
n> ^>5V##T«21ffffiT«J»r3*U #52 3 8 bp, 6 5 5 bp^679 
5 bpO^>H*i«**nfc. ?yt>^©«*, RFLP"7-jj-R 2 3 0 3 
PCRV-*-\Z&&i£tlftZ.£1)mW2n* :07-*-$R23O3 B 
s 1 I (@B^J#^2 3) tfii&Vrzo 

(10) SI 00 1 9©PCR7-*Hk 

S 1 0 0 1 9©PCR7-*Hbtt, _bfER 2 3 0 3OPC R ft 
10 ft (9) Kbfc^oTfTofc. 

y^-t %*m<D%:mft&m-2nrco z<D^m^ b s t u i mwLffimz£.vx 

?>J#-*fl 3 Rtf E?"]## 1 4&lVi, 9 4tCTl^ 58ti:tl^ 7 2t 
15 CTl^S11J-<i';i'il/3 01}-'f^;KZ)PCR*#l:TPCR*fTofc. »e> 
tlfcP C Rjg^£B s tUim 2 %7#D — XT«£U3cS&T5 -tlliD 
#*rbfc. >?-v^-^^T«l@Hl f fT^^f^n, 15130 b pRtf 4 6 2 bp® 
/t>l*j&*«*£*U -f>f-f)!3^«2MW$n, &J13 0bp> 218 
b p M 2 4 4 b p 0 A> F*«5tlfc, •?y\d>#<Dte&* RFLPT-# 

20 -s i o o i 9/&sp cR^-^-iz^^nrzct^mm^n, ^©7-^-$ 

Bs tUI (SH^iJ#-§-2 4) t^Lfc. 

(11) SlO6O20PCR7-iJ-fk 

S 1 0 6 0 2 0PCR7-*-fl:(l ±12 R 23O30P CR-? — tl—<t<Djj 
(9) fcLfcj^Tfrofc. 

4tCTl^ 5 8ttTl^ 7 2t:(CTl^^ 1^^;^13 3it<^;i/ 
CDPCRMtTPCR^T-^fe. t#e>n^P CRg^fcKp n Ifflm 2% 
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»1 17bpR^6 0 7 bpO/Oh**i««Sn, -T >5 f >f **Tftt«)»f 

$n?\ 7 2 4 bpo/t>H*«««snfc. 7*; rflp?-* 

-S 1 0 6 0 2^*P CRT- ^-{C^t^^n^^i^tiEBJ^tl, lICOT — — ^ 
5 S10602 Kpnl (SB^J#-^ 2 5 ) 

(12) S12 5 64^PCR7-*-fc 

S 1 2 5 6 4©PCR-7-^-fbH R 2 3 0 3®PCR7-*HliO^I: 

10 -f >f>f ##M©aeft*«.ftttJ£n;fc. ^©^SS:?iJIUT, dCAPS4b£fTo 

4 < C£T3 0f^ 5 8t:(:T3 0^ 7 2*CK:T 3 0f3>£ 1 1M V)\>£. b 3 5+1" 
-f^JKOPCRMtTPCR^fTofc. f f>n?tPCRltl^Ts p 5 0 9 I 
MML 3 %Me t a P h o r™75tfa-^Tta*»ni:ti:J:t)»*fb 
15 Tzc zS*#~%%iTfo2ffiffi'VWmi<n. 2 6bp> 4 1 b p Rtf 9 1 b p <Drt 

©A*>F«$nf:, hf>^©*S£, RFLP7-*-S 1 2 5 6 4^P 
CRT-*-»C^iftSnfc^i:*<iiE^$n, u©7-*-$Sl 2 5 6 4 Ts 
p 5 0 9 I (@H^J#-^2 6) tft&Vtc. 
20 ##ffi)2 R f - Htfc?Jg<p-7y fcf >y 

MS3'>t*U ICMS-FR3yt* 'JOM^^itTMb&F US 1 0 

«ffliaK&BTS!*6tt^ilfflia»JC««ILfe3^t*'JT** : BC 

1 OF 1) o MS-FR3vk*'JtH I R8 (ftlSI^«»*«W^m <fc 

25 DAf) R f - 1 Hsf^MS 3*>kjti U (R 

tf, r f - i jte^jas ens, i \zmm.(D2m<D~?-x 

-iRl 8 7 7 E c o R I 2 1 5 5 MwoIl^tH^®! 

e^S*W3SEb&. R 1 8 7 7 E c o R I JffiSfcttG 2 1 5 5 Mwoll 
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Lfc„ O^ffc, &Um%.mz-0\,*X, Sec, G2 9 1 MspIJl, R23 
03 Bs 1 II, S12564 Tsp 5 0 9 lE C136 1 Mw o I 
S 1 0 0 1 9 Bs tUIJl, G4 0 0 3 Hindi I I J^*5 &ZfiS 1 
5 0 6 0 2 Kp n I m<DMfc?M*m&V, 13 Jfebfc. 

R 1 8 7 7 EcoRIi^tfG2155 Mwo I iH||tSlfii ! -S! 

s^t^&^K^^fc. out, r f -. i m.fcTmj&&'?- 
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m 3 \Z^Ztlfz£ 5 \Z, SI 2 5 6 4 Tsp 5 0 9 l7-*-^t^l 
T*$>2>mfo8t, CI 36 1 Mwo IJlT-*-^t^lTS'51#:9 

&&xsm& i ownzntco ^?n*n.&&®uisf£mfa-c&2>z\tfrz. mm 

5 «Rf-l^tS 1 2 5 6 4 T s p 5 0 9 I mt<DmT<Dffi.&Xffifo. Rf- 
1$£C136 1 Mwo Iii©fflt(OSi^ffl#:i:«?l, R f - 1 ite^tt 
S 1 2 5 6 4 Tsp 5 0 9 IJ$tC1361 Mw o I mt<Dffl \Z&&tZ> ZL 

tifimmisit. iiB^gBic&^T, BTMm&*fammn*&'DmfcT*\*, Rf 

- lJt^Sr'bO^^^^mtg^^Jt'Pi©^ (C. Shinjyo, 
10 JAPAN. J. GENETICS Vol. 44, No. 3:149-1 

5 6 ( 1 9 6 9) ) izm^^x. Rf - im.in^m^mm^mmm±iz{±m^n 

%>Z\tWV%f£ (0 4) 

mmm 1 r f - 1 j&ffi£^agi*.{B#:(s>3i# 

(*m:fe<£ #;£*£) 

15 MSni/t^J'J (tttft : B C 1 0 F 1 ) CMS-FR3->t* U : BC 

9 F 1, Rf - lm^^U) (DltmZfrtfTftf&VfrBC 1 0 F l^ffl4 10 3 

m^m^K =§-@ti^£DNA£#}tit}u ±mm%&\2 tmmtz. si 2 564 

T s p 5 0 9 I Jgg43iZ>*C 1 3 6 1 Mwo I m<DM.fc?W)&m3£Uf£ B SI 2 
5 6 4 Tsp 5 0 9 IiOlfefS^yt^'JS!*^^, Rf-1&£ 
20 S 1 2 5 6 4 T s p 5 0 9 I JiiOf B lT0ilMHd:^i;feMi^U, 
C136 1 Mwo I^OifiWnyt^J'Ji^WS, Rf-lJ&<hC 

1361 mwo i mtvmircDm&^z&Kitkvrzmfat&tsiisZi. 

4 1 0 3mfc&m%tVtz.mm. R f- 1J&£S l 2 5 6 4 Tsp 5 0 9 IJl 
25 £<2^T<ftiffii&A.{|I#:£ 1 flS#\ R f - 1 mtC 1 3 6 1 MwoIJltOPIT 

mmz.mfa&6mfc&tiiLrzo ±is#%^j2ilc^^T^@e{cj;D#^n 

/t 1 0 4 2ift:&lSlfcM. ^3 \Z^Vfr£o\Z, Rf-lgiSl 256 

4 t s p 5 o 9 1 m£<DmT<Dm.mz.mfa& im&, Rf-iitci 36i 
Mwo i m£o)mT*<DM.&z.m&* 2m&&ttiVT^2><, 

66 



WO 2004/005515 



CT/JP2003/003154 



&9t?Z>£. 5 145fl#*5, Rf-litS12564 Tsp 5 0 9 I 

m£<oNn?®u&%.m<t& 2mw> Rf-uitci 36 1 Mwoiitora 

(1) llHJS^fifl^ff 

z/T-tf-tlShm&^ZKDr) (R f - 1 i$$k^&m.) cy/ADNA^^T, 
1 CIBi bfc i 5 L a m b d a DASH I M^^-ta0^75 

RFL pyp-y S 1 2 5 6 4©^!!^^ (T^ir^^a >#^D 4 7 
2 8 4) (C^bT^CD^^'fT-^ : 

5' -atcaggagccttcaaattgggaac- 3 ' (S2^Jtf 2 9) *3«fc^ 
5' -ctcgcaaattgcttaattttgacc- 3 ' (IH^Jt^3 0) 

R^fTofco #e>n^c^i 2 o o hvommmw** r^n-^woi^ 

QIAEXI I (QIAGENt) £m>T*if iltbfco Hil/feD N A 
II rediprime DNA labelling system (Ame 
rsham Pharmacia *t) £ffl^T^;l/b> ^-T^U— X# U — 
n>^fflyD — ^ C/D-:/A, 01) ilL 

^< 7^ U — CDX^ U— — >^«, 7^-^ £Hy b o n d -N + (Ame r 
s h am Ph a rma c i atfc) \Z?uy V LfcSb, Off o &. *- 

:/^-££#8f£L-£:l£, Lambda Midi kit (QI AGENft) £ 

mmm&ift-&MVT<Dll£%fr*>* *<D*>*><D&it'D (WSA1&£OTSA3) « 
0 1 \Z7jkLfz&mffl&lZ$> Z> Z\ ttf^k-Ztltzo Z/y^^—^ffiZ^V) , WSA1 
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>D— 3 7 7, ABIt) o 

(2) 2HI@$ft6*M6fT 

(R f - l#Wift«> ®yyADNA^5l^«l:Ml/fcI R24y;5-;f5 

(1) AttSEWfc** UT^©y7-f7-^ : 

5' -tgaaggagttatgggtgcgtgacg- 3 ' UB?>J## 3 1 ) *5«fctf 
10 5' — t tgccgagcacact tgccatgtgc— 3 ' (IS^ I J#-^ 3 2 ) 

£t£ftb, WSA30DNA^f>^l/"M:ffl^T < t> P C R £fro 

fro m*>nfz5 2 4 b p<Dmmm®&. uio^T^^^b, 9-r:/5 

U— l J-->^ffl7 p n- ^ (^p-^E> mi) tit 

15 ffofco 

(ft***!***) 

z>t~D (wse8) «s i (c^bfd^ew^fc^^-^^^nfco y^-r -7- 

20 #frte<fc»K WS E 8 K>tfjft-r3&^<Z)0y/ AtfU£IB?«£ftJ£Ufc. 

~d (xs e i^j;i;xs e 7) «ei 1 \z^hfr$Lm.mmz$>z>z.tWK'&fttio 

77^-?-&ft\Z&y). XS E 1 7 fc*fj£T5 I R 2 4^yASS 

25 E?!l£ife5£bfc. 

(3) 3IU@^£#^T 
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(2) TBJSfrfcbfc&^^O^rV &i&mmn\Zttl'Tfr<DZf : 7'(-?—tt : 
5' -gcgacgcaatggacatagtgctcc- 3 ' (SB^J#^ 3 3 ) te&tf 

5' -ttacctgccaagcaatatccatcg- 3 ' (@e^"J#^3 4) 

£t2ttU WSESODNASf^^Iz-hCi^T, P C R £ff-3 

5 #e>n^ 1159b p<Dm<mm®*. umv^m-cmm • ^-r zf 

fc^ (WS F 5*5<fc^WS F 7) «0 1 \Z*Vfc$LWMmz&% Ztrf^Ztl 
7to £<fcD> WS F 5 ^ i^'WS F 7 CMf S^^^O 0 ^/ 

15 I R 2 4^V ^ 7 7 7^ 7*7^-77 V-~>if\Z.&.*) 1 3 {@<D^ 

feO (XS F 4£cktfXS F 2 0) 1 K^bfc&fiP^{£&5;i£;^£ft . 
fco y^-T ^-m=x \Z&K), XSF4^J:^XSF2 0CMt^IR2 4yy 

20 (4) 4|elg^£#^fT 

m&V&^&O)*)? S ^ 7 7 7^7*7 'J-*5cfct>* I R2 4>5rV $y 7 7^7*7 

(3) TBJ^^tClb^fe^^©^^/ A^SSa^Jt^tbTy^-rT-M : 
25 5' — aaggcatactcagtggagggcaag- 3 ' (iS^'J#^ 3 5 ) 33<klK 

5' — t taacctgaccgcaagcacctgtc- 3 ' (@3^'J#-^ 3 6 ) 
£12§f-L, WSF7©DNA$f>^U-M:i^T, ^fetct^ P C R £ff ^ 
fc t $»S*lfc4 5 6 b pc2it«|igjg$l£, HE)Zi>0;£&T3|t§!l • 7^;1>U 7-f 
U~X# U— ->^ffl^P — (/P-^G, 01) tbfc. 
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fc^ ( W S G 2 43 <£ ZSW S G 6 ) ttB 1 KiftbfcffiltHflSfc** £ 

fc. ~f^^i ~?—t£?r\Z i D , WSG2i3iDtWSG6CMtl)*W0yy 

^D-> (X S G 8 , XSG1 6 43<fctfXSG2 2) ICtS Lfc&iIW«fc 

fcSIlid^^nfc. -fzf-i V— #feff K<fcD, XSG8, XSG 1 6&<kl£XS 
G 2 2 fcMJftTS I R 2 4£V A££E*J&fcJEU;fe:. 
(5) 5IUg&£#:^fT 

#3§0J!#i=>te:> TIGR (The Institute for Genom 
ic Research) <D^|H§*-A^-> ? £BS^ U RFLP^-S 1 
2 5 6 4^t5BAC (Bacterial Artificial Ch 
romosome) ^n-> (7^t'>ya>#f AC 0 6 8 9 2 3) ^ffi-x 
-^^-X (GenBank) tcMfcS *IT^5 £ £ £J!,tti bfc, HOBACi' 

it^bfct ^-5, (1) - (4) Tftsj£L;fc***©0*$«fctfI R2 4<Z)3>5=- 
-f 4f«*£££lC&$-r*££#w£nfc (02). 

5' -tggatggactatgtggggtcagtc- 3 ' (E?U#-f§- 3 7 ) &&Zf 
5' -agtggaagtggagagagtagggag- 3 ' (@3^J#-^3 8) 
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SrKtfU I R 2 4 h-^;UDNA£x>:/l/- M:i^T, £&J;ifi£V>PCR 

^tfo^o #e>n^^6 o o b vxDmmmm** wtm^m-cmm • ^^wu 
y^7?v-<DX2 v-->tn3&T$7 7-z?DNA<Dmmte. mMo^m^ 

5 ff-0?Zo 

£~D (XSH18) \tm 1 \Z7xLfciiiLWmt&iZ$>Z>Z.ttf^-gtlfz a y^-f t— 
10 #fT^«tO, X S H 1 8 I R 2 4 ^ ; AtSi^J^^bfc. 

(1) PCR7-A-P4 4 9 7 MboI(Dl% 

15 #^2 7) tfe^OO 3>7^ ^td^irs-r^y/ A&SIE^J <gE^J#*§-2 8) 
££J±tfcbfcfc!i^ @2?>J#^2 70 1 2 3 9 # g <Di&Sa*AT& & <£>K*f L, ^ 
^ie^^jST^>@a^J#^2 8<£>1 2 6 3 l#g<Z)&gteGT&3;i££JLaib 

20 P4497 Mbol F: 

5' -ccctccaacacataaatggttgag- 3 * (@E?iJ#^3 9) 
(SH^J#^ 2 7 (Di&S 8 5 3 - 8 7 6 fCffiS) 
(82?>J#^ 2 8 <D&m 12247-12270 tCffi^) 

25 P4497 Mbol R: 

5' -tttctgccaggaaactgttagatg- 3 ' (IB?'J#^4 0) 
(@E?'J#^2 7 1 5 8 3 - 1 5 6 0 

(SB^lJS^ 2 8 (D&S 1 2 9 7 5 - 1 2 9 5 21:^^) 



71 



WO 2004/005515 



CT/JP2003/003154 



&m^T%m&&M$i<op cR«9«sfrv>*9 7 30b p (Dtifr&mm't %>o mm 

£<h/^T#£o f&fr^ I R 2 4DNA5^£><£iai|f^teMb o I OKttBfl^J 
(GATC) Mbo Ifflll:«tD«»f$niS:^ol:#U &^#.<D0 

DNA*50jifii«lttMbo I (^ISiiSH^'JS: 'b'fex Mbo I fflEfc«k t) SJWfS 

(2) PCR7-*-P 9 4 9 3 Bs 1 I <DM5£ 

££Jfc*fcbfcjg*» E?iJS^2 7 06 2 2 7#S©iS*UTafe50^t, ^ 
M'Ke^*f/^T'5SB^J#^2 8© 1 7 6 2 7 #@ ©^SfcC 3 d £ &BtiS b 

P9493 BslI F: 

5* -gcgatcttatacgcatactatgcg- 3 ' (S3^ I J#^4 1) 
(E^2 7 1 2 9 - 6 1 5 2 tfflS) 

(@3^J#^2 8 <Di&m 1 7 5 2 9 - 1 7 5 5 2 CffiS) 

P9493 BslI R: 

5' -aaagtctttgttccttcaccaagg- 3 ' (tt&\&^4 2) 
(E#l#*t 2 7 (Dig* 6254-6231 KfBMt) 
(I2?>J#^2 8©tSl 7654-17631 fcffl US) 

sffl^Tai*apffi»>n©p cRia«*frv> 126b p©iwM;s*«"r*. *ihm 
-r^t)^> 1 r 2 4 DNAfrzommMVofoB s 1 1 (D^Bayj 

(CCNNNNNNNGG) Bs 1 I ffliS^ J: 0«JW $tl«CVi©^ 

U &*rfr<DQDVIAfrt><DmmmmZB s 1 I ©K8&ffi*J Bs 1 I 
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&-? — fi-(Dfflmzte, dCAPSfe (Michaels and A 
masino 1998, Neff et al 1 9 9 8) ^Ifflbfco A 
MIBP 9 4 9 3 BslI R :/7-f ^-©ffifflfc <k 9, ia^J#^2 
706 2 3 6&cfc#IH?iJ#-5§ 2 80 1 7 6 3 6 0 a #*g fcB&Sft*. £ttfc<J: 
&^0DDNAE&#0IHTJtte. IB^J#^2 8017626-176360 
SB#0@S3WCC t t t c c t t GGtyiO, B s 1 I MStCi 0 WWiZnz. 
(3) PCR7-A-P23945 MboI0l% 
*««2TW'5*»fcl/fc I R 2 43>r^ ^CMt^yyAllE^J (SB^J 
tf2 7) □ >f ^CMt^y; AISSB^J (IS^2 8) 

•h^itt^bfe^m, S3^J#-^2 7 02 0 6 8 OSS0tS^GTfeS0(:Mb, 
m&tiLW\ZttI&-t2>&&m^ 2 803 2 0 7 9 # S 0&S« ATS £ £ £ Sr^tB 

P23945 Mbol F: 

5' — gaggat t tatcaaaacaggatggacg— 3 ' (SB^J#-^ 4 3 ) 
(SE^JS^ 2 7 0&S 20519-20544 tefflMO 
(@B^J#^ 2 8 0&g 31918-31943 

P23945 Mbol R: 

5' — tgggcggcagcagtggaggataga— 3 ' (SH^J#-^ 4 4 ) 
(12?iJ## 2 7 0*&g 20778-20755 ICfB^) 
(i2?U#-5§- 2 8 0i£S 32177-32154 fcffiS) 

^^TSWTOPC R«iH*fTVi 2 6 0 b p0Kffjt^JiitiM'r?>o Jfipgjg 

T I R 2 4 DNA^e>0ifiHS^«Mb o I 0ITOBB?IJ 
(GATC) Mbo IjailCkOiaffSnsotWL, 9 DN 

A^e>0«HB0«jttMb o I 0g&l»Ba#IS%>&?\ Mb o I $Q.gi£«fc 0 ijDf$fr£tt 
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fc\t*1t*b* Mbo IIIiCDNAiMIi&D, TXu—7>¥)V*<D&mm<D 

(4) PCR7-A-P4 1 0 3 0 TaqlClfl 

5 #§27) t^^©D3>f-f ^te#Jfc-rs$VA&SE?iJ (ia^J#§2 8) 
£<&Jtttb&tt*, gB^J#-^2 7 0)4 5 4 6 l#SOttS* J AT*«©l:»l/, 
lj§ft'ttBfc**j£T ; 5E3*J#^2 8 ©4 9 1 6 4 #S ©lSttGTab§ H t SJLffl 

10 P41030 TaqI F: 

5' -aagaagggagggttatagaatctg— 3 ' (E?iJ#§4 5) 
(S3^J#§2 7 OIS4 5369-45392 JcffiS) 
(ffi^J#§2 8 ©114 9072-49095 S) 

15 P41030 TaqI R: 

5' — atatcaggactaacaccactgctc— 3 ' (E^J#§4 6) 
(IB^JSf 2 7 ©IS4 5 6 4 8 - 4 5 6 2 5llfflS) 
(E?>J#§ 2 8 ©114 9351-49328 ICfBHO 
£m>T^l£gB&J152©PCRJfi|>I£:fTV>2 8 0 b p ©0rtf* 5o J@4Bj£ 

<h^T?#S<, f&:b-£, I R 2 4 DNA#>£©if "flg^teT a q I ©gftE$l 
(TCGA) ZbrcT, T a ci imWlZ&Q WW 2 ftteUO\Zttl>. h^frW 
DNA^SOJUfiSttttT a q I ©KSBE^JS'fe'fe* TaqI 

taq lMIt©DNAiSW<i:^ T^Td-X^*©^^© 
25 iStl«t5u<h)0^#5. 

(5) PCRT — — P4 5 1 7 7 BstUI©Hlfg 

2 TfWS^teUfc I R 2 4 a >xW ^td^-r^^/ AtgSSB^J (SB^iJ 
#§2 7) th^frW n>7-4 tfiZttfo-rzy ; Ai&SSB^J (IB^JSf 2 8) 
<k£lfc«b;fcte*» @B?'J#§2 7 ©4 9 6 0 9 # S ©&&*>* AT& § ©fc*t L , 
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m&tiLWizttfo-? ^mm^n 2 805 3 3 1 i#ioii«GT^5^t^iffl 

P4 5 1 7 7 Bs tUI F: 

5' -acgagtagtagcgatcttccagcg- 3 * (SH^J#-^4 7) 
(BH^J#^ 2 7 4 9 3 5 5 - 4 9 3 7 8CffiS) 

(g3^J#^ 2 8 (DlgS 53057-53080 l£*B^) 

P45177 BstUI R: 

5' — cagcgtgaaac taaaaacggaggc — 3 ' (SH^J#^4 8) 
(gB^J#-^2 7 (D&g 50166-50143 fcffiiS) 
(SS^J#^2 8 <£>&g 53868-53845 \Z#i%) 

&m^T^mffiitimm<DP cRmm&n^8 1 2 bpo»fM-s«fit5. *f*M 

££^T-£3o ~?t£t>%. I R 2 4DNAj&>S<Z>itMBjg«l»B s t U I OBSRG 
(CGCG) &2ffiBr&-5, Bs t U I JflSfcJ: X> 3«©WfM-fc«Wf*tl*© 
**#0DDNAj&>S(Pi*«Ui«&«B s t U I ©BHilB^J* 3fli3f *> 
^, Bs t U I MSKcfc D 4ffi<0»fm;:«J0rSnSfc8&, Bs tUIfiI»©D 
NAift#RftD,73tfO-X^'t'©f>l!lll©«fttl/T*iatS:t*» , Pt 
*. 

(6) PCR7-*-B6 0 3 0 4 MsplCDHSIfg 

^j2T?^f.^i:i/fc 1 r 2 4 a >r-f ^icMt^y ; Aiiia^ij (sb^j 

S^27) tKI©BAC^D-> (7^t'r>a>#fAC 0 6 8 9 2 3) <£> 
ati6EW£*ltlftL&*&*, @B^J#^2 7 0 5 6 3 6 8#IOlS^TT*5© 
lC*fU StttttC^t^AC 0 6 8 9 2 3 (DigSteC d<h£JLfcfclb 

B60304 Mspl F: 

5* — atcccacatcatcataatccgacc— 3 ' (SS^ | J#^4 9) 



75 



WO 2004/005515 



'CT/JP2003/003154 



(@E?iJ#^ 2 7 <Dm.m 5 6 1 4 9 - 5 6 1 7 2 Cffii) 

B60304 Mspl R: 

5* -agcttctcccttggatacggtggcg- 3 ' (SH^J#-§- 5 0 ) 
(IB^J#^- 2 7 (D^S 56479-56455 KfBMS) 

*fflv>T^R9s<ii[^i5a(3DPCRi««sffv^3 30b p (Dm^r^mm-r^o mm 

, I R 2 4DNA*^OiBI»ttM s p I OSiG^i 
(CCGG) ^tfcf, M s p I mn\Z£K)ty&xZn73i^<D\ZttL, B^BfDN 

Afrz&mmmmtM s p i <Dmmw\&h*>> mspi mmiz&vmm-znz 
^T-^j-o^^tc^, d cap sfezmmistco m&mz\Zs B6o 

3 0 4 Mspl R^7-f7-Offfll:J:l9> ^J#^27©5 6 4 6 3 ©g 
7^UC«&£*13. Z\mz&Q, S3^J#^2 7<D5 6 4 6 0 - 5 6 4 6 3 ©Ms 
P I (DlSf&@e^JCCGG>*c c g t ttaK). Mspl IZ J; o T#l#r 2 nfc < fc 
-So iot, I R 2 4fi*©»fM-ttMs p I OB»fiB5«&— Ot>^r$-T, — 
B:£BSE&3fe£>DNAW\ E?U#-f§2 72)56367-56370 IdttJ&f 
(ClMMs p I 0B»fi?iJ*#t5!:i:ife5. 

(7) PCR? — # — B 5 9 0 6 6 B s a J I 01^ 
HJSfll 2T?il5»^fcl/fc I R 2 43>f^ tfizttfo-rzy; (SH^J 
#^27) £U£j£(E>B AC^ a — > (7^t«r>3>S§AC 0 6 8 9 2 3) © 
£3£E?iJ£&Jt*ELfciS*, m&\m^2 7©5 7 6 2 9#g©WC^5© 
IC*TU ^ftgi^JS-TSAC 0 6 8 9 2 3 ©££ttC CT»S££*Jl.fcHb 

fee 

B59066 BsaJI F: 

5' -atttgttggttagttgcggctgag- 3 ' (g2?'J#-*t 5 1 ) 
(B2?iJ#-5§-2 7 <£>&S5 7563-57586 KffiMO 
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B59066 BsaJI R: 

5' -gcccaaactcaaaaggagagaacc- 3 ' (6E^'J#-§- 5 2 ) 
(BB^J#-^-2 7 (Dl&m 57983-57960 iCffliO 

&m^Tm&&tiLmm<DP cRmi&&ft^m4 2 0 b v<Dmft-*mmTz>o mm 

3££^T#5o -T^t>^, I R 2 4DNA^£(Dtgi|iI0#JteB s a J I <£>fgg$ 
g2^J (CCNNGG) £*>£:*f, B s a J I &St(;:<fcO*M2n&U<E>tML, 
H#flif DNA^^©iiitijg#l«B s a J I <E>igf$g2?'J £ BsaJI MSlCl 

<£ 9 ^i£r£ n<5fc#>, BsaJ Iffll^DNAiS^D, 7#a-xy;U 

(8) 5 6 6 9 1 Xbal©l?g 

HM^I2TBje»*MCbfc: I R 2 4n>^yi£MJ&T'5£VAi&*BE?'J (SH^U 
m^2 7) £®tm<DBAC?U-> (7^t'r>3>#fAC 0 6 8 9 2 3) © 
^«SB^J<h^Jt^bfe^m> S2^iJ#^2 7(06 6 2 6 7SI©SS^GT$50 
dftL, ^ifillC^JSTSACO 6 8 9 2 3 ©IS«CT^^)^i^tBb 

B56691 Xbal F: 

5' — cctcaagtctcccctaaagccact — 3 ' (S2^J#^5 3) 
(@3^J#-^2 7 (D^M 66l 2 9 - 6 6 1 5 2l;fflS) 

B56691 Xbal R: 

5' — gctctactgctgataaaccgtgag— 3 ' (S3^J#^5 4) 
(S3^J#-^2 7©I16 6 7 9 9 - 6 6 7 7 6fcftS) 

&m^Tm&&tiLmm<DP cRmm*n^m6 1 o b v<n^*-%:mm~$z>* mm 

Z.ktf-C£Z>o -Tt£fr>%. I R 2 4DNAfre><£>J#"I>MjgW;tXb a I <Di&f$g2?'J 
(TCTAGA) ^fefe-T, X b a I ^Ji^cfc Q WWtZntZ^OlZML . B#Bjf 
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DNAfrbommmmtexb a i owwimnzht* xbai mm\z&K>wmz 

(9) PCR7-^-B 5 3 6 2 7 B s t Z 1 7 I <Dffl$& 

m^2 7) ^UEiZli^B AC^7P-> (7^t>r>a>S^AC 0 6 8 9 2 3) <£> 
itS@3^J££ftffcb*:i&!fll, S3^J#^2 7 ©6 9 3 3 lf@©WTT^5© 
KfcfL, ^^4fild*fJ^-r-SAC 0 6 8 9 2 3 <Dm.&teC~C&Z> Z\ t £J1,W V 

B53627 B s t Z 1 7 I F : 

5' - tggatggactatgtggggtcagtc- 3 ' (@H^J## 5 5 ) 
(@3?iJ## 2 7 £>±&g 68965-68988 

B53627BstZ17IR: 

5' -agtggaagtggagagagtagggag- 3 ' (K^J#^ 5 6 ) 
(gB^"J#^ 2 7 OtfUS 69582-69559 £*B^) 

&m^T%mffi&mm<DP cRm<m*ft^ifo6 2 0 b poBrH-^iifi-ra. 

MQBMyo&B s t Z 1 7 I fl&SI&, 7#D — xy;i/T«la&lfri"<5£<*:fc«£ 
"I^^-r^ilt^-r^^), -TUt>%, I R 2 4DNA^e>Oii'|i§^#l«B s tZ 

i7i©^E5>j (gtatac) xb & immiz&vwm-zn&oiz 

Soffit DNA^6©iifijSi<»ttB s t Z 1 7 I 0>B«HE*l* t>fc*f* Bs 
t Z 1 7 I MStCfc 912J#r£nfcV>&«>, B s t Z 1 7 I MODNAlfi^ 

(10) PCR7-j3-B 4 0 9 3 6 M s e I 

SXTO) (10) - (12) <DPCR-7-*-0^«^fnfe, 8E?iJ#-5t2 7 
©3' 5^7 6 3 6 3 £D"b3&'fcT» (3' «fcttS*r*ift»BWteO 
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Hj£CDB AC >7 U-> (7^-r>a>S§AC 0 6 8 9 2 3) ©^SSH^JtC 

5' - tacgacgccatttcactccat tgc- 3 ' (SE^JH^t 5 7 ) 

5' -catttctctatgggcgttgctctg- 3 ' (I2#J#*#5 8) 
SrISsfbfco ZOy^V-^^W, MS-FR3yk*'J (Rf-lJfeO 

Rf-1) 43ckt>*3vb^U0h-^;PDNA$:7 L >yi/ 
-Md, ^Hf^PCR^ffofc. *#£>nfc&J 1 3 0 0 b p©if§«BM&£, 7 
^fD-7>y;VT(D«^i!j^. QIAEXI I (QIAGENtt) ^ffl^THi 
Lfe. Hf»bfcDNA<0ifi£fia?y£» DNA->-y>it-3 7 7 (ABItt) l£ 

B40936 Msel F: 

5' — acctgtaggtatggcaccttcaacac— 3 ' (BE#I#-^ 5 9 ) 

B40936 Msel R: 

5' — ccaaggaacgaagttcaaatgtatgg— 3 ' (SH^ | J#-^ 6 0 ) 
£flH*T^I£M:^S2tf>P CRi#i|>M£fT^ tt4i£<ft&Ms e I MM^t* 7#n 

-FR3->h*U (Rf-1 R i - 1) DNAf)^^> 0)m^M^}\tUs e I (Dm 
Wlffim (TTAA) M s e I 9^$T£n3(£>l;:#U 3yW 

U DNA*>S©il9IWtottM s e I <2)@ft£?iJ& fefcT, Msel jfflSfcJ; 0 
$T£n&V>£:a?K Mse IJ!llt©DNAiS*mO, 7^P-XWO^ 

fc*5» dCAPSteSjlJBLfc. 

(11) PCR7-*-B 1 9 8 3 9 MwoICW 
l&j&O) BAC^o-> ~>a >#^AC 0 6 8 9 2 3) ©JfiaSBEfllfc 

5* - tgatgtgtttgggcatccctttcg- 3 ' (S2^J## 6 1 ) 
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5' -gagataggggacgacagacacgac— 3 ' (IH#]#^i 6 2 ) 
Zmstlsfco ^(Df^^T-M^m^X, MS-FR3->k*'J (Rf-1 R 
f-1) &&Zf3U\i%V<Dh — '$')l'DNA&'T>'7U-b\Z* ^t*PC 

R&n -Dtz.o mztittm 1200 b pommmmz. T-»u-7.¥)vxon%^ 

QIAEXI I (QIAGENt) £JB ^XmM bfc„ *S83l bfcD N AO) 
^SSa^JS, DNA'>-^r>t-3 7 7 (ABItt) J; D$?#r b/ifcSJII. 

B 1 9 8 3 9 Mwo I F : 

5' -tcctatggctgtttagaaactgcaca- 3 ' (IS^"J##6 3) 

B 1 9 8 3 9 Mwo I R : 

5' -caagt tcaaacataactggcgt tg- 3 ' (SH^JS^ 6 4 ) 
&%KT£&Bi5Lmj3.<OP CRJiW&fT ifilftSMwo I Mil, 7#n 

-^Wi^its^ici o , ?j«<b-rs Hi -rtat>%s MS 

-FR3ykAU (Rf-1 Rf-1) DNA*^©Jii|6^*ttMwo I OB 
^B3^J (GCNNNNNNNGC) $ s fo^-f> Mwo I MSKck 93J®r£*l&V> 
CDK*fb, 3 v'h;*? U D N Art* £ <E>i#ijljiI4^teMw o I OlS^BS^J^ 'b'^N Mw 

o i mwiz&vwm-zn&rcibs MwoiiiMNAis^o, 7#n 

fc*3, d CAP S£fe£jlffl Lfc„ 

(12) PCRT- # — B 2 3 8 7 Bfal (DH§fg 

AC? □ — > (7^i!7->3>f^AC0 6 8 9 2 3) ©^SBB5>Jfc 

5' -cactgtcctgtaagtgtgctgtgc- 3 ' (SB^"J#^6 5) 

5* — caagcgtgtgataaaatgtgacgc- 3 ' (6H3^J#^ 6 6 ) 
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Zmflsfro ^(D^y^C^-M^m^X. MS-FR3->t*'J (R f - 1 R 
f-1) *^3'>k*UOh-^^DNASf>^l^-hC JfcffiKftHPC 

R&n-Dfzo mzntcm 1 3 0 0 b vommmm*, 7#d— x^^t©*^ 

W}'&* Q I A E X I I (Q I AGENtt) ^TffilUl/fc. liSlfcDNA© 
5 &SSE?'J£, DNAy-m-3 7 7 (ABItt) <fc &fl?#r bfc#6*» &1B 

*><h^Wu ^©7 P 7-1' , 7-^ : 
B2387 Bfal F: 

5' - tgcctactgccattactatgtgac- 3 ' (@E?>J#^t 6 7 ) 

10 *5«ktf 

B2387BfaIR: 

5' — acatactaccgtaaatggtctctg— 3 ' (S5^J#^ 6 8 ) 
Sffl^TattittJS2©PCR*«Sff^, Ji"l§m#j£B f a I Ili> 7#D 
-xy^T^m^SiT^ C <hi3 J; «9 , ol&fc'tZZ.tifi'V&Zo -fUt>%s MS 

15 -FR3->k*'J (Rf-1 R f - 1) DNAjfc&OilHMttttB f a I ©IS 
ttBS?U (CTAG) ^fefcT. B f a I fflSfc «fc 9«J»r£nfc:V>©fc2* U n '> 
b# U DNA*5©**i«lttB f a I ©BS*ffi#l£*>'&, Bf aljfllCiD 

«nsnafc«>, b f a i nioDNAii^i], 7#o-*y;u*©& 

Ibft®3£il£ LT&HJi-& :t^Tf5. 
20 (13) #H£##r 

mmm 1 -e#e>n^, r f- u^ts 1 2 5 6 4 t s p 5 0 9 1 mtomx- 

<DUWkXmW2m& (RS l*5cfctfRS 2) *5,fctfR f-lJ6tC1361 M 
wo I mt<DfflX'(DU$&x.Bi&8ffifo (RC 1^^.RC8) (C^l^T* ±IB 
(1) fct^L (12) TMflUfc 1 2ffl©DNAT — ^-jaSOit^MSWaEb 
25 fc, IS^^, §ift©S 1 2 5 64 T s p 5 0 9 I J05*5cfctfC 1 3 6 1 Mw 
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a 4 Rf-imm&mm&x.mteo^-fi-mmm+m 



Locus 


• RSI 


RS2 


RCI 


RC2 


RC3 


RC4 


RCS 


RC6 


RC7 


RCS 


S12S64 Tsp509l 


J 


J 


H 


H 


H 


H 


H 


H 


H 


H 


P4497 Mbol 


J 


J 


H 


H 


H 


H 


H 


H 


H 


H 


P9493 8s 1 1 . 


H 


H 


H 


H 


H 


H 


,H 


H 


H 


H 


P23945 Mbol 


H 


H 


H 


H 


H 


H 


H 


H 


H 


H 


P4I030 Taql. 


H 


H 


H 


H 


H 


H 


H 


H 


H 


H 


P4SI77 Bs tut 


H 


H 


H 


H 


H 


H 


H 


H 


H 


H 


860304 Mspl 


H 


H 


H 


H 


H 


H 


H 


H 


H 


H 


BS90S6 BsaJI 


H 


H 


H 


H 


H 


H 


H 


H 


H 


H 


B56691 Xbal 


H 


H 


H 


H 


H 


H 


H 




H 


H 


BS3627 BstZ17l 


H 


H 


H 


H 


H 


H 


H 




H 


H 


B40936 Msel 


H 


H 


H 


H 


H 


H 


H 




K 


H 


B19839 Mwol 


H 


• H 


H 


H 


H 


J 


H 




H 


H 


B2387 Bfal 


H 


H 


H 


H 


H 


J 


H 




H 


J 


CI 361 Mwol 


H 


H 


J 


J 


J 


J 


J 




J 


J 



H 3->fc;»J'ja/MS-FR3->t?jyg!'N7 l n 



^Tn<Dl@#t>P 9 4 9 3 B s 1 I &V>L 590. 6 6 BsaJI 
t>%. mizmz&mh'oThP 4 4 9 7 MboIJS*5B 5 6 6 9 1 Xba 

im&T'omm <^6 5kb) \z, r f - lm^^mm^mm^^-r^mm 

fzfzV, R f - lJte^O-gUOjt^li^W >x>f %&-V$>Z>Z\t&. Rf 

7^ %M^h&te¥®miz*&fcmm&&vft^n&&&z>o j;ot, ±is& 
m-o^jtimm® (se?j#^2 70111 239^1^66267) #r f - 

1 ) itfc^^Steji^ifck bXfe«9 1 0 k b ; 
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2) *%m"?wt>friz.isfr i r 2 4®yy (is?u#*§- 2 7 ) a, 

3) ga?'j#^t 2 7 0 5 * ±fB^w-r >T^iTO5 ' m^g^e. 

1 2 3 8 b p±ftU;:{ifiU g'J^jt^^ (S 1 2 5 6 4) ©-g&-e&& ; 43£tf 
5 4) @B?"J#^2 7©3' ±f2£W'f>^;«^©3 ' £ 

1 0 0 9 6 b pT^Kl&Bt" 5 

K<fc*K '>75:<<i: ! b@H^J#^2 7teR f- 1 itte^£#£^£fc^T3 £#A 

glj&ffM XSElft3E©9. 7 k bBrfrfcBrrsffiJiteEflR 
10 (*T»*J;tX3&fe) 

A77-^D->XSE1 (0 1 £<fctf 5) SNotI T3££#Htb, T# 
D-*y;Pfc«k£«&*»&fTo&. »«*nfc9.. 7kb<75^fM- (gH^iJ#^2 
7 ©^g 1 - 9 6 5 7 S-g-tT) <^ Q I A EX I I (Q I AGENft) &m^T 

15 — -fi. pSBll (K oma r i ±j£) SrSKl, A-f ^DT-f 5/>Bttjt 
fif *t>y h^W^^-p S B 2 0 0 JMfcftlCte, flct\ 

itf^^D*-^ — fcilf+^W >ha> (Pubi-ubi I) »c, y 
AD >&tfL&m<D? — ^*—?— (Tnos) £*l<£0f#£nfcP 
ubi-ubi I-Tnos &mfc<Du b i I - Tn o s Wfc, A-f^n^-r 9 s 

20 >#$ijjt£^ (HYG (R) ) 4tl$ \-?2> Z t\z£K) . Pubi-ubi I-H 
YG (R) -Tnos*6ftaSl«#ft1l&. Z\<DmWifo&. p SB 11 ©Hi 
nd I I I/EcoR I BftH-fcSl^cT-S Z. h\Z£ 0 , pKY 2 0 5 CCD 
pKY 2 0 5©P u b i JtflfEld^ffi-T £ H i n d I I I SMfcKlN otl, N s p 
V, EcoRV, Kpnl, SacI, EcoRI ©»JIS»**a5ffi&j6Kl"rSfe 

25 86 ©U >*-»ffift» AT 3-£fCckD, A-T ^PT'f^>»ttjte : ?*-fe!y h 
^ttSp S B 2 0 o *ntz.o 

±12^7 7.^ H^^^-pSB2 0 O^No t I T!%,£mik'i£. X^y-JUft 
J&fC^ DDNA^IsJJRb/io lHlJRLfcDNASTE»tt»C»«?^, CIAP (T 
AKARAtt) K«kt>JlilU >m<tLtc. fiJS«*7^D-^y;H:i5tH*i 
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\Zfrrtfc&. QIAEXI I (Q I AGENft) £JB KTffJVfr $ 

WJt&tfct* UT» DNA Ligation Kit Ver. 1 (TAKA 

DNA^HJiRLfco @)Rl/fcDNA*tt* (Mil 1 ipor e lfcS&2£ft£«k K> 

fee lU^hO3|?l/->3>gi08«*, LBiSfi6TtgM^ (37°C, 11$ 
ffl) Ufct£> 7^^f;^-»mLB^l/- M£j£tf> ftffi. (3 7°C, 
16H#P B 1) bfc. §Cfc3Dn- <Dt£fr<D2 4<@tCl'r>V>T7 P 7X5 HSr#«U 

±IBfc<fc Dlfet^ll^^ Agrobacterium tumefac 
iensfHLBA44 0 4/pSBl (Komari et al, 199 
6) ^i^A^/l-^lHB 101/ pRK2013 (D i t t a et 
a 1 , 1 9 8 0) ££fcfc#cKL-T\ Ditta et a 1 (1 9 8 0) © 
Jjmz'm*. Hl^^i (triparential mating) £fTo 

M© 7 ^ o no J- U i> £3Sife bfc. 
±EI:<k0a&bfc7^D/^fUfASffl^T, Hiei et al 
(1 9 9 4) ©#&fc«fMfcU MS3->k*U (BT«fHJ&K£#^ ^itfc^te 

©Tfc&S^ M S 3 <> t: * U n ~> t * U (DWffi *frttZ>Z\t\z&K)ftJ&ls 
7t« 

^, -4 8f@#:©*itl?r. 1/5 0 0 0 7-;K07^^#y hC^lfiU (4{@#: 
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A 77 — y^D->XS E 7 (0 1 *3<fctf 5) ^Ec oRIT^iiM, X 
;Ptt»JC«k 0DNA£®JKLfc. mtiLLftDNA&TEmmzmmWi. D 
N A Blunting Kit (TAKARAt) KJ; 
10 S75!fD-^y;U»c<fc-5«^*»^A^t, ^KSnfc 1 4. 7 k bCDHfM* CSBB^J 
2 7 (DI12 618-17261 S^tf) £\ QIAEXI I (QIAGE 

— ^7X5 F^^-pS B200£Sac I 
JtKfcckODNA&lHlJRUfc. I3iKLfcDNASTE»«tfc»»^ CIAP 
15 (TAKARAtt) iCkOKU >BfefcU X* 7 -;Ptt«fc<fc D D N A £ HJJR b 
fco |SIiRbifcDNA*TEiS«^»»^, DNA Blunting Kit 

(TAKARAft) »C<kO¥#flSbfc. SM^7^P-X^H:i§t^l) 
fCfrttfcm, QIAEXI I (QIAGENft) V^T^;U^ ^ — BfM" 

20 IfBCiD^ibfe, XSE7ft*©14. 7 k b Brit ^-ifroro 
CDBfrtt-£#mL-T, DNA Ligation Kit Ver. 1 (TAK 
ARAt) &/HV>T7-ry— S'a >EJfc*frofc. *»W4l:Ei0*j£ 

25 fI^ID4 8i^it ^fntj^raof;. SHALfcl 
4. 7kblrmi, 'Ptz< £%m±&(DR f - 1 ite^fcia^UTUfcH 

jli6 XSF4ft3^g)2 1. 3 k b BffrfcH-f SfflftSttBiUft 
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A77-'^0->XSF4 mi&£X*5) SrNo t ITgU^^fbb, 7# 

2 7 12478-33750 QIAEXI I (QIAGEN 

5 — S HM^^-pS B 2 0 0 £No t I X^/-;U 
^laODNA^iJRtfc. @JRbfcDNA*TE»jStj|^, CIAP 

(TAKARA&) fc<fcBIftU>*fcU&. fcfo®.*7 13 U- 7s V MZ 
mW}\ZfrttTz&> QIAEXI I (QIAGENtt) £/B KTfJVfr £ ^~ 

10 ±fBlC«£93MIUfc, XSF4ft*021. 3 k b ©BrM-fc'S* $-%iW<D- 
-D(Dmfc%mU.lsT. DNA Ligation Kit Ver. 1(TA 
KARA&) £^T^-ry-->3>K*S£fro&o 3lS£#J4 ^;:^Efc<£>7J 

20 A77-y^n->XSF20 (0 1M5) $Sal 1^ 
./— ;Mfc»fc£0 DNASEPKL-fc. l3JRL&DNA£TE»tt£»#&» DN 
A Blunting K i t (T AKAR A*±) Id J; O^ttfbbfco 
7#o-;*y;Wc<fc tt, »l*nfcl3. 2kb©Hilt (8E?'J# 

^2 (D&S2 6809-40055 Sr^O) QIAEXI I (QIAGEN 
25 tfc) &fflViT««ILfc. 

;Wtt«fcJ;BDNA£lsIiKLfc. l3JRl,fcDNA£TEJg?fcK:##8< CIAP 
(TAKARAtt) t«fcOJBiU>BE^Lfc. BLfom&T 13 U-7>fMZ& 51^ 
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fiimzfrV}ft&, QIAEXI I (QIAGENt) SfflUTWS^i'^- 

±IHtC<fcOJp«bfc, XSF20fi*C13. 2 k b OWr* ? -Wrfr<D 
-^CD$r>T-£&ISLT, DNA Ligation Kit Ver. 1(T 

3. 2kb0rH-«» < t t>^±S©R f - 1 iM5^ ^tlt^&V^tA 

10 e>ti^o 

(*m*5<kl*;S*£) 

A77-^^O->XSF18«XSF20t5' *«2fctf 3 ' 
@2^J#-^2 7 ©112 0 3 2 8S.tK4 19 2 1) tm — f£tf> &*<D&M3 3 9 
15 47-38591 &&V>TV>*. ckoT. BH^J#-^ 2 7 2 0 3 2 8 - 3 3 

9 4 6R^3 8 5 9 2 - 4 1 9 2 1 *ttT. Z\tlU. Hk%} \Z9 tt — >XSF 1 8 

nmmm.& j PK)ig.-?zt\z& ^i©^d- >fc#*u xsF2ot^ 

20 A77-^D->XSF 18 (B5) SrNo t I HfZ±m<kV* Ttfa-T. 

y;nc«fcs«^*»*frofc. #«3nfci6. 2kb©$r>t (@fl?y#^§- 2 7 <D 

112 1 0 6 5- 3 3 9 4 6R^3 8 5 9 2 -4 1 9 2 1 ^) QIAE 

xi i (QiAGENt) £/bv>t«nkl-&. 

— ^7X5 F^£*— P SB 2 0 0$Not I T5S£*KHfc^ x^/-ju 
25 BDNASHiRL-fc. Eli|XUfcDNA£TEigttfc»8M^ CIAP 

(TAKARAtt) \z&K>w.v>mt\sito Kmm.*7-xu-*>f)v\z&2>mm t 

&Wi\Zfrtftz.®.s QIAEXI I (QIAGENft) tm^XtftofrblZ*— 
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±&\Z&QmmVtZ* XSF1 8ft5|$01 6. 2kb<Dmfr£s<?$-mft(D 
-^XDmfrZmM.VT. DNA Ligation Kit Ver. 1(T 

5 <JlS**5«kl**&) 

10 (ttm&&z*jjm 

A77-y^D->XSG22 (Bll^«k^5) 5Not ItMftl, T 

f2 7©Il3 1 6 8 4-44 1 0 9^O) QIAEXI I (QIAGE 
N*±) &/BV>Ttt«L-fc. 
15 -7j, ^7X5h'^^^-pSB 2 0 0^Not X^y-Jl/ 
tt«fc«fcBDNA£H|JKLrt!:. @iRUfcDNA*TE»«fc»j)f«, CIAP 
(TAKARAtt) fcJ:DlttU>»^bfc. RjfcttfcT'jtfD-^yjPteJ;*^ 
QIAEXI I (QIAGENtt) ftjaHTy^jftS^i^ — 

20 ±EK:«fc0?«b&, XSG2 2fi*012. 6 k b <£>Bfrfi-<h ^ $~-mK<D 
-0©|fM-$MLT, DNA Ligation Kit Ver. 1(T 
AKARAtt) ^ffl^T7^^-ya >R^SfT £^ 4 fcgBffc© 

25 Mn&&mM4 8Bmt. UfnfeW^of;. CKDdt^^ SIALfcl 
2. 6kb8frit«, *J>fc < L fe^fSOR f - 1 itfi^ft&^LTUfcV* £5£;L 

gUBflllO XSG16a^l5. 7kbWM-t:Mt5ffiitttt» 
(1) 
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a77-^q->xsgi 6 (®i*5«kr/5) Bo t i-vm&mitv* y 

^27 ©IS3 8538-54123 Sr^tT) QIAEXI I (QIAGE 

— y^X^ R^^-pSB 2 0 0 £No t IT^iif^, x^y-;i/ 
ttlKJCk ODNASIUJRUfc. 0iK bfcD N A ^ T E^tfc^^f , CIAP 

(TAKARAtt) fcckOJi&U >®Hbbfco RJiStt*7^P-Xy;PfccfcS*ft 
gciC^ ttfclg, QIAEXI I (QIAGENt) ^T<t?)l>fr £ * - 
10 8ffM-^MMUfe. 

±l2tJ:02pffit^ XSG16»15. 7 k b Wrtf-f** 
0<Z)®rJt£&li£L-T, DNA Ligation Kit Ver. 1 (TA 
KARAtt) &ffll^T7-ry->'a >KJ£*ffofc. HJ60!I 4 fclBtf 

15 (J8**«k?/#tS) 

T^fc (06) o iAbf:15. 7 k b mKOfcfrO-i * (IR 

2 4) Id S^T 1 5 5 8 6iM.m (K*l##2 7©1S3 8 5 3 8 - 

5 4 1 2 3) ^ifiOR f - 1 itfe^£^bT^5<h#*.<=>*l£:o 
20 (2) XSG16rtgB©ll. 4kbifrl:Ht5ffiltttt» 

A77-y^O->XSG 16$AlwNI :*3<fctfB s i W I 
3L$ J -)VVimz& DDNASrHiRbfc. ®JR bfcDN A £TE 
DNA Blunting Kit (TAKARAtt) tiD^Mtfc Sf5 
25 ttST^a-^y;V»-<fc-5*^*»t**^t» ^»$nfcl 1. 4 k b£>ISfrtt-£, 
QIAEXI I (QIAGEN&) £/BV>T««l/;fc. 

^7X5H^^^-pSBll (Komari et al. Plant 
Jpurnal, 1 9 9 6) ^Smal T*ft±mOM. J -)Htmz& V D 
NA^HIiRbfeo EIJRbfcDNA£TEi§Jfc£»«?&, CIAP (TAKARA 
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QIAEXI I (QIAGENtt) ^Ttffrfr 6 * -®fr&mm V 

±ffifc«fc K>mffiVtz&rc'0<Dmft-&&U LT, DNA Ligation K 
it Ver. 1 (TAKARAft) S/B^T^'f ->a >Kf££fr ofco 
X^y— ;UttlSt < kl9DNA&lHlJRbfc. IsIJRbfcDNAStt* (Mi 
1 1 i po r e*t«g«K:«kt>f1M6) »^»««, ^IIDH5 ail^U 11/ 
^ hDtfl^— >a >\zm&,Vr£o Xl/i7hD^l/—>3>M^, LBi&tfl 

( 3 7 9 C> imm) Lfz'&, X^??-/-?^ zsyZ'StSLB'fl' 
— HdjAtf, jJDS. (37°C, 1 6P#Pb1) L-fc. 4l/fc3DZ-0l^^Wl 4fli 

±fElC<i; Dji&bfc;*:J§ft£* Agrobacterium tumefac 

1 e n s!^LBA4 4 0 4/pSB4U #1^2 001-26998 

2 (WO 02/019803 AD) jo&ZS^Jl/* — ^JUffiH B101/ P 
RK2013 (Di t ta et a 1 . 1980) t £ bizmU UT, D i 
tta et a 1 (1 9 8 0) (Dlsmzft^, Hl^^i ( t r i p a r e n 
t i a 1 mat i n g) SrfTofc. 7.^3V7-r ->>£^trA B ^1/- h 

±iSfc<k9^&Lfc7^0A^5 1 U£A£fflV>T, Hiei et al 
( 1 9 9 4) <D^m\zmUV. MS3^h*U (BT«U&R£!#-5* fti&e^tt 

©TfeJRflrp tt, M S □ ~>fc;*7 U \ZU */M X U 0*6f&&*>fr * H £ 0 fPfiSc V 
1 2 0{®#<2Mtj£> l/5 0 0 07-JK57^#3'h^Il/ (48 
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1 . 4kblflt (E?U##2 7©4 2 3 5 7#l©ttS^5 5 3 7 4 3#gtf>& 

(3) XSG 1 6f*3gB(D6. 8 k b WM-fcH-rSffilHttlttlfc 

A77-^^D->XSG 1 6^Hpa I 43 it/ A 1 wN I*T?^£i8flsU 7# 
□ -*^;WC«fcS«&iMHi&fTofc. #»£ft&6. 8kb©»fM-$, QIAE 
XI I (QIAGENtt) £/BV>T*M9U;fc. 

^^7,5 f^#*— p s b 1 1 <Dsag£^g>, u&<Dmmt±%& (2) tdis^o 

iSiiItll2Ofil*05'5 < 6 7ift)5U 0XJK±©«^»;tt€jRU -e© 
k bBfrJt (g2^J#^2 704 2 1 3 2#@£>±gUK#>£ 4 8 8 8 3#g<E>±£S£ 

^mmil XSG8fl^016. 9 k b»rM-^Wr^fflffitt«» 
A77-^Q->XSG8 (0 l*3<fctK5) Ho t IT^ilfkL/, 7# 

2 7 <5DHg4 6558-63364 QIAEXI I (QIAGEN 

— K^*-p SB20 O^rNo t I T05£*fifl5«» X* 
«:»JCj:ODNA«rlHlJRbfc. ®J|X LfcD N A £T E»«tH»#», CIAP 
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(TAKARAtt) JC<fct)JttU>»<bbfc. 5M?:7^D^yjKlJ:l)l^ 
QIAEXII (QIAGENtt) ftlHT^S^^^- 

5 (7)#rJt£#£litLT, DNA Ligation Kit Ver. 1 (T A K 
ARAlt) Zm^T^^y-isa >KJS«rfr ofeo ^JfiflUteffitt©^ 

10 6. 9 k bBJr>tte> 'Pte< <h*>5£^©R f - 1 JUS^&fe'&bTUfcV* 

HMM1-2 XSH18a^20. 0 k b BffrElM-rSfflJittSUft 

A77-y^D->XSH18 (13 1 *5«fctf5) SNot I T5£:£$Hb 7 

^2 1 (Oli5 6409-76363 £^tf) QIAEXI I (QIAGE 

— = K^^^-P S B 2 0 0 JNo t I x^y — )V 

itmz^O DNASrHJiRLfco tUilXb^DN A£T Ei§?&fc:i§fl?gL CIAP 
20 (TAKARAtt) fc«fcDJKU >»{tLfc. RlC«*7^0-^y;KC«k*«^i 

QIAEXII (QIAGENlt) ^T^J^ — 

±|Et«k Vmffilsfc* XSH 1 8 E&3fc© 2 0 . 0 kb^SrJtt^i'^-Sfjt© 
— ~D<Dmfr&@iUVT, DNA Ligation Kit Ver. 1(T 
25 AKARAft) £/B^T^y— >3>£/&£fro*:. J£U£> 4 K!B«© 
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0. 0kbgfrK-te> < £ fe^ifOR f - 1 jtfc^£^bT^&V> <h%*. 

Tc^^XS. K (X S G 8 S B 2 0 0.F) Sail 43<k^S t u I X^^m^t 
(@B^J#-^2 7 0430-63197 Sr^O) Q I AEX I I (Q 

IAGEN&) zm^x'mm.i'fr. 

mmmi 2\z&\f%5^¥-is3>\z&^xnznrzffim<D*mmfr<E> 

JMbfc^T^ F (XSH18SB 2 0 0R) Sail, S t u I 43«ktf 

6. 9 kb#rit (@2^J#^ 2 7©IS6 3194-7011 6 fc^tf) Q I 
AEX I I (QI AGENt) ^ffl^TiSILfc. 

-;WttlSi3«k «9DNA?rlHliRbrco HJiR bfcD N A £ T E mMlzmM'&* CIA 
P (TAKARAtt) \Z&K)J&V >miklsTco Kfom&7 # u-7,f )V\Z&Z>m. 
m.fomzfrtttz'&, Q I AEX I I (QIAGENtt) ^ffl^tyj^^^^ 

-LfHKl.kO^if bfc, XSG8fi*©12. 8kb©^rJt> XSH18fi*© 
6. 9kb<D#rtf\ 2W^# ;*-#rtf-©H{®CDl£r It, DNA Lig 

ation Kit Ver. 1 (TAKARAt) </>T ^ ~> a > 
K/££?Tofco =7^?— >MMIZ. XS G 8 43ck^XSH 1 8 0«1t^*^ 
©19. 7 k bBfrJt (S5^J#-^ 2 7 © 5 0 4 3 0 - 7 0 1 1 6 (EI 5 (D 

xsxi) £atr. mffiM4iztm<Djj&izmMi'T. Bmm&mw&ft 
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%~r, Hb3S$i^ckDr3->fc^u kr f - i ^mxvrz^m i l 2 1 6 (jte 

^SUteR f-l/Rf-1) ^f^^bfec tufE I L 2 1 6 £«ff 

HSIfflSa*- 5~ 5 cm04fgMi^t>^ , J >^Lfc. SDS-7 
x;-J^ (Watanabe, A. and Price, C. A. 
(1982) Translation of mRNAs for subu 
nits of chloroplast coupling factor 
1 in spinach. Proceedings of the Nat 
ional Academy of Sciences of the U. 
S. A. , 79, 6304-6308) T H^^RN A£Jftm Ltc'&, Q 
uickPrep mRNA Purification Kit (Amers 
ham Pharmacia Biotech) £<fc Dpo 1 y (A) + RN 

a &mmi,tc. 

iibfepo 1 y (A) + RNA MIX, ZAP-cDNA 
Synthes i s Ki t (Stratagene) lli^c DNA7^^7 
U-S:f^^bfc. ffrdcLfc^ (1ml) <D$"( ^-te 1 6 0 0 0 0 0 

mffiMlS cDNA7-f^7'J-(DX^'J-^>^ 

(1) 7.2 U-n^^ffl^^-r^-CDf^^ 
OT©2Si0 7 t 7-f^- 1 
t>X^7-f?" 

5' - tctcattctctccacgccctgctc- 3 ' (gS^J#^7 6) 




5' 



— acggcggagcaat tcgtcgaacac— 3 ' 



(SB^"J#^7 7) 
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§i^T, I R2 4<D*fJ ^ y&2U — >XS G 1 6 £-r h \ZP C R £ 

^Tofeo @B?'J#-*t 7 6 3fctf 7 7 ffiFm^ 2 7 (D&^4 3733-437 

5 6S.IK4 4038-44015 £*gS-t£o 

l^lt, B3 0 0 b p<D*li|ijg%£Q I AEX II Gel Extr 
action Kit (Q I A G E N) fc«fc 0 T# P-^W £ leMX bfc, 
[EjiRUfc Rediprime II DNA labelling s 
y s t e m (Am ersham Pharmacia Biotech) 5:1^ 

5' -agtgtgtggcatggtgcatttccg- 3 ' ( S5 7 8 ) 

5' — ctctacaggatacacggtgtaagg— 3 ' (Sa^J#-^ 7 9 ) 

£ffl^T> I R2 40y/57^^D->XSG 1 6 £x MCPCR& 
fTofc, SS^J#^7 8Rtf7 9te#*, SH^J#^ 2 7 <DMM 4 8 3 0 6 - 4 8 3 
2 9Rc*5 0226-50203 tCffi^-T^o ttfa»&> 151 9 0 0 b p (Dm 

(D^^-C 32 P-^^;i/bfc (JUT, r^p-^Qj £:0?&-f£) o 
(2) c DNA7^y7'J-OX^ U-->^ 

1 4TMtfecDNA7-fy7 'J-S:MUT, 15 1 5 0 0 0 ~7=7- 
i7^ffi^bfc^iSi&S:7 0#Cfe/&Lfco #«^igi&K:o^T 2 HfoT"?-^ 
U7h ^rfTVi, Hybond-N + (Am ersham Pharmacia 
Biotech) \zm^Vtzo -Jj<D*>7U>*7v-7P iWW7*'J^ 

/W^U^*?— >te> 2 5 0mM Na 2 HP0 4 , ImM EDTA 
££££7% SD S^tfA-f :7*Uy-1'if— >a >^M^^D-^$r^j!jn L, 6 
5X:X I 6^mn-oTco mmt, lxSSC*J:tf0. 1% SDSSr^tfiM 

ic«fc!9 6 5*c, i sftx-2mn -otz.'&, o. 1 xs sc&&uo. \% sds 
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&<£tsmmiZ£ V 65t), 1 5#T2IU?t ofco iSfeW/>^l/>*FUJ I 
X BAS 1 0 0 0 (Fu j i Photo Films) T'fflffi L-fc. 

H^tB^nfCo ^n£:/^-^£^$£U (S t r a t a g e n 

5 e ) ©^SKKtSE^P B luescript d+J-:?^ □ — ~ >^bfc&, *^±i 

@B^J^cD@E^J#-^ 6 9 - 7 4 fc^bfc. 

ia?ij#^6 9 - 7 4(D^-rn<Dmmh, bb^j#^7 soTs/wtmmi -79 

10 1 £jf^>A°^K£3- *£8lJ£$na. ^#«JKW\ €-*@B?<J#^6 9 
1 5 - 2 5 8 7, g2^J#^7 0®IS2 1 3 - 2 5 8 5, SB^J#^ 7 1 
<Dm.m 218-2590, H3#l#^ 7 2 <Z>igg 208-2580, SH^J#^ 7 3 
1 4 9 - 2 5 2 1 RtfE?«#^ 7 4 2 2 5 - 2 5 9 7*1, ^rttfc 

ia^j#§7 5 075;s?se^Ji-7 9 i^a-Ht§. ^*3±ie^bb^j«, la 

15 2 7 3 9 0 7 - 4 6 2 7 9 

gB^"J#-^7 5©75y»EJ>J*, htf^EDa S/OltttiafWIfi^ (Rf 2) © 
#£^7 5 y^?S3^<J (Cui et a 1 . , 1996) £Jt«5 Lfc £ Z. 3, N 
7 (Me t-Al a-Arg-Arg-Al a-Al a-S 

er) At-SUfc. 3ine. 7 75;Si«tt5 h3>HU7^0TOb'>m 
20 ©— SP<i:#^.e.nT^>5 (Liu et al. , 2 0 0 1) . ;Lft£<2>;i<h 
^[U#$£L£:c DNAttRf- lit^^On-x-r >iffa1$L*%±\Z%l<£ 
?Z>£^Z.*>nz>o 'f^Rf-lih'J'tonyRf 2 <h ©7 5 J Wt U^)W<D 

25 ^[al^llibfcc DNA0@a^'JS; I R 2 4©y/ ASB^J (@B^J#^2 7) 

<i:it$fi5-rsc<h(c<k0> i+V>M>hD>©iI* , W5^o& (El 

£ g -r a * © ew»*«jg«E l- t ^ & z t a** £ nfc . 
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mmmio (3) tssux, zttfmwznrz. i r 2 4** 

<D6. 8kb^;Alfrm^7X5Ft(D, R f - 1 jl^C^y D^E-^- 

5 ±td,mmmio (3) ©^^x^h^ecoritiiu, x#d-x 

y;KCcfc-5«^«i^fT^^:o r f - i (D-fu^-^-mmt^mmmmmt^ 

&<£?Z>4. 2 k bBfrJt (@2?<J#^f 2 7 <7>ltS4 2132-46318 Kffi^T 
-5) Sr^itU, QIAEXI I (QIAGEN) Srffl ^T^;V^ £> [sHR b fc. £ 
<D4. 2kb8frJt£> EcoRI^IiCIAP (TAKARA) ^IbfepB 
10 luescriptll SK(-) t £ *> K^liS It, DNA L i g a t i 
on Ki t Ver. 1 (TAKARAt) fcffl^T^ S"a >EJfc& 

iHURbfcDNA&tt* (Mill iporeftlSICiDW 
7CJHMDH 5 a tMtiL> hD#l/-y 3 >^«^bfc c Xl/^hD^l- 

15 -ya>M^« L B«ffl!-eli:5** (3 7°C, 1 Npffil) bfclg, T> 

tr^u >mLB^i/- Mc:j£tf, 2n& (37°c, i6P#ra) bfc 0 £b*t 

fc, Stfcbfc*»B^&JMIIbJfc:77;*5 h^, BamHIM^Sal I tfffl. 
20 T^D-xy;PC<fc*«««c»SfrV^ R f - 1 <D7u*:-?-m®£^ 

a«K«*i:*&'gr-r*4. 2 k b0rWr£#«U Q I AEX I I (QIAGE 

N) £m>Ty;i^e>[Hii&b*:. 

— Tnos JH0 0 7 2 (n o s * — 5 * — *3<fctf7' >t? -> U >lfftt 
jte^-fey h*«FO"t»[BJ^^^ — ) ^BamHIiSi^Sa 1 I T^St, T 
25 ^D-xy;U^«fcS«^«cffij«rff -ofzo n o s ^-5^-^-*5j;^T>tf->'J 
^ttflMg^fc-fev 3. 0 k b#rtf-£#i§lb, QIAEXI I 

(QIAGEN) £ffl^Ty;U/^£>[p]JKLfco 
R f - 1 Oy'P^- ««£ : Pffl»8R1g«£&&^1"*4. 2 k bifrRtf 
Tnos JH007 2 SJ3fc£)l|Jrtf-£> 131^^7^ y->a >KJfc£J;tf# 
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tmnt&vmmvttmmfrb^Mvtc.??*^ f&, sgf it 

fSiK««t*^t-54. 2kblrfr^^ib, QIAEXI I (Q I AG 
EN) %m^T¥)\<frt>\ElW.l'tco Z.<D4. 2kb$rfi-£r, PacIIMCI 
AP (TAKARA) MIlfcpSB 2 0 0 P a c (/W *7-f ->>IH£ite 

JPffl (3 7°C, 16B#K) 4Cfe3DZ-0^C 1 6i@fCO^ 
T, 7^7X5 H^#IU ft!llS»*»fM-fi/1^->fe«k^«£#aB*a*iB^J*»l3iE 

«lOIgl:iD, R f - 1 ©yDt-^-MtR f - 1 OfiaiRMS 

AStlfc^fitll^t^ttfco Z\<D±mM^:, Agrobac ter ium 
tume f ac i enslftLB44 04/pSBl (Komari et a 
1 , 1 9 9 6) ^i^JW^-icilHB 101/ PRK2013 (D i t 
ta et a 1 , 1980) 1 1 blZ^U IT, D i t t a e t a 1 
( 1 9 8 0) (D^Stdt^Vi tr iparent ial mating £ff o fco 
X ^ ^ ^ / T -f > £ ^ tf A B 7V — h iZ £ C tz. 3 D - - <D <D 6 M \Z ~D V * 

x. ^7X5f^ml> mm&mmfr&/v?->*m&?z>z.t\zj:r>^ mm 

±iBfc<fc OStfcUfcT^n/^xU ^A£fflV>T, Hiei et al 
(1 9 9 4) ©#i5fcte*BlU MS3->k*U (BTifcfflji&St£J#l3> SJtfi^tt 
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3 2 <@ 1 /5 0 0 0 7-;P©7W*7 b\zmm.ls (4{®#: 
^M&l 17 c DNAmil 

2i«iJ 1 5 te, 7 P P-^'P*5ck^^O-^Q^«t D I R 2 4p)m&tec DNA 
10 H^7'J-^^ l J-->^b, £5 ^©yD-^Tfel^teSr^-f 

j^gl • ^tFp-r^vl^^cfc 6m<D c DNA£¥$tbfco ^SS^JTte, ^O- 

^C6i0cDNA^il/fc, fMRItt* TOi^OT^S. 

15 -b>7.7°^-rv- 

5 — cagttgggttgaaacctaatactg— o (@H^J#^8 6) 

5 * — cactaaaccgttagacgagaaagc— 3 ' (@S^ I J#^ 8 7) 
£ffl^T, I R2 4©^757^^n->XSG 1 6 >^l/~ h \Z P C R £ 
20 frofcc IH^J#^8 6:fc<kc*8 7 (^^-^ , SB^J#^2 7 0114 5 5 2 2 -4 5 
5 4 5Rtf4 5 9 5 5-4 5 9 3 2lCfflSt5. 

*H4 3 0 b p©iB«£*£Q I AEX II (QIAGEN) C 
«fc D7#D-*y;^£lHliKbfc. {DjJRUfellfTM-*, Red i prime II 
DNA labelling system (Am ersham Pharma 
25 cia Biotech) V>T 3 2 P - 9^;H^fc (7d — 0 8). 
I R2 4«lIS*cDNA7'f^7 , J-*ftttlT, $5 1 5 0 0 
&mVfrm?i%i&* 2 0 ftfl^ ft*55«afcO^T 2 ®*f U "7 

h^fT^, Hybond-N + (Amersham Pharmacia Bi 
otech) £<E^bfc. >^U>SII1W 1 5 ©^D-^P 
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5 t^T:\ ^nt>77-t?ZWMh. mmm (Stratagene) 

\Z'&^ pBluescript 9 D-X>^b£:&, 5MS8U£B2?"JS:W£ 

bfeo 1 2{@05^ D->©5^, 6m<D? □ — >©*a»4ft*e#IJ&*XS G 1 6 <D 

mm£—wtvrc.fc#), *n*>6?a—><D'£i&mm&\&8:fei>fz (#7-#i 

2) o *-©*§*&SEyj#^8 0 - 8 5 {d^To 

io sh^j#^8 o -8 5(D^-rti(Dmmh, mmmm 5oy^/wtm^\ 1 - i 9 

<£>i£» 2 2 9 - 2 6 0 1, @E?«J#^ 8 1 175-2547, gE?'J#^ 8 2 

(DJ&S 227-2599, @B^<J#-^ 8 3 (Dl&m 220-2592, SH^J#^ 8 4 
GD&S 174-2546 R.Z>*SB^J#-^ 8 5 (DMM 9 0-2 4 6 2^, V> SI 
15 #|##7 5 (D7 5 1 - 7 9 1 £3— &&±fS^SBE?m, SH^J 

2 7 (£>^S 43907-46279 K*f &<> 

^teimitbfc c dna©^j$ i r 2 4 cDyy asb^j (sa^j#-^-2 7) 

fZ> Z\£\Z&K> , X^7>£-f > hn><£lf3£^6^K:teo£ (El 8) » 

20 m— X^V >frt>t£Z>%<Dh 3m&&Vrc (#10-#12, IE?iJS§83-8 
5) 0 
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3. E*J##7 5(D7 5/^J, X«BH^J## 7 5 ©7^ J Wtm&\ t'J>t£ 
< ^ 7 0 %^075 ;tlS^J$3 - Ht5 KTOa) -p) <D$C& 

a ) @H^J#^ 6 9 (DmM 215-2587 £^tm^ ; 

b ) @H^J#^ 7 0 <Dm.M 213-2585 Z^timM \ 
c ) @2^J#-^ 7 1 (D^S 218-2590 ; 
d ) SS^J#^ 7 2 208-2580 ^tsWM ; 
e ) gB?'J#-^ 7 3 <£>&S 149-2521 S^tJiRft ; 
f ) SH^J#"^ 7 4 (D^S 225-2597 £^ir1£®£ ; 

g ) @B?'J#*t 2 7 (Di&m 43907-46279 £-g-ty«K ; 

h ) S2^J#-^ 8 0 <DM& 229-2601 &<&if Mfe ; 
i ) @3?iJ#^t 8 1 <D&& 175-2547 £^tf ; 
j ) @a^J#"^ 8 2 227-2599 *^ty^ ; 
k ) gS^J#^ 8 3 <Dm.& 220-2592 Sr^tf ; 
1 ) S3^J#^ 8 4 174-2546 ; 
m) @E3*J#*t 8 5 <D^S 9 0 -2 4 6 2 &$tS&Wt ; 

n) ±IEa) -m) <DK-?tlif><DlkWt£4>U < £ 7 0 0 , ^ 

o) JtfSa) -m) (Dtif n^0^tt@SX«ilgS0^ h'J 
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p) ±fEa) -m) (D\,^nfr<Dmmzife\,*V&$k<Di&MtfK$z. WAX 

5 -tzmmtf* ^t<£>^#i) -i2) (D'ptz< th—ozmtz-r. m&m3\ztz 

1) IB^J#^ 6 9(Di&Ml 7 6 9 Idta^-r^^S^A-e^^ ; 

2) IB^m-Sf 7 O0IS1 7 6 7 iCffi^T&^S^AT&S ; 

3) m&m^7 loisi 7 7 2 \zmm-?z>m.&&A-e$>z> 

io 4) @3?iJSf 7 2©IS1 7 6 2 HffiST?>fiS^A^5 ; 

5) m&mm 3 0$il 7 0 3 tffi.St5ll^ATS5 ; 

6) g3^J#-^7 4©II1 7 7 9 \Z.ft St^Il^ATS 5 ; 

7) S3?iJ#-5f 8 0 ©111 7 8 3 l£*B^T5:&S/^A-e&£ ; 

8) ia^J#-^-8 7 2 9l:fflST5lS^ATS5 ; 
15 9) I2?iJ#^8 2 0II1 7 8 1 tfiatSll^AtcfeS ; 

i o) @ajy#^8 3®i$i 7 7 4\zn%-?%mm&AT$>z> ; 

1 1) @e^J#^8 4©II 1 7 2 8CfflSTSlS^AT*5 ; X\Z 
1 2) SB?U#*t8 5 (DJfegS 1 6 4 4l:ffiat5lI^AT$5, 

5. ib^j#^7 5<D7$.;mmPL 7 sots/^j^m 
20 <tt>7 0 %m-<DT$ ymmm&3-vrz>mwtT*&^T. m&mmmm&G 

6. J^TcDa) -p) O^m: 

a ) @B^J#^ 6 9 CQi&S 2 1 5 - 2 5 8 7 £^tmm ; 

25 b) B2#l#^7 0(D$$2 1 3 - 2 5 8 5 ; 

c ) 8B?>J#*t 7 1 ©i£S 2 1 8 - 2 5 9 0 t^mWt ; 

d ) SB^J## 7 2 208-2580 £^tm$£ ; 

e ) S3?'J#*§- 7 3 <D&S 149-2521 ; 

f ) @B^"J#^ 7 4 225-2597 ^^ti^^ ; 
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g ) gB?'J#*t 2 7 (Di&M 43907-46279 : 

h ) S2^iJ#^ 8 0 (Dt&m 229-2601 fc^tmifc ; 
i ) @3?»J#*t 8 1 (DigM 175-2547 &<&tfSBft ; 
j ) SB^J#^ 8 2 (Di&m 227-2599 Sr&tmK ; 

5 k ) @B?'J#^ 8 3 (DiMM 220-2592 fc^tHSK I 

1 ) g2?>J#*t 8 4 174-2546 Sr^frSlfe ; 

m) IB^lJ#^ 8 5 <D&m 9 0 - 2 4 6 2 ^tS^Wt ; 
n) ±!2a) -m) WlTtliMD#m£4>13i< th 7 0 0, ^ 

io o) ±ISa) -m) ©Vi-rn^©tR»^^S«Xtt»®ffi©^ hU >>>x> 

h^frTW^'J^Xl, fro, ^:i4IeI«^^^WT^^ ; Rtf 

p) ±fEa) -m) (DU-rn^(D^^{Cl^ViL1t^(O^S*^^, if AX 

is <D^-rnfr*mm-?z>, m^msizmm^mo 

-r&^rf^ ^t©^^d -i2) <n>'pt£< th—D^mtc-rm^iz^M-i 
*mfcx\tn^tfR f - iae^^wr^<h*iJ8fT-r§, m^msx\t6 \zmm<D 

20 : 

1) BB?>J#-S§6 9 0^1 7 6 9 STSlS/iUT^ £ ; 

2) BE?>J#-*t7 OOMmi 7 6 7 l:ffiit5lSMT*5 ; 

3) SB^J#-^7 1 (Dm.m 1 7 7 2 Kl*B^-r&&*frAT&£ ; 

4) g3?'J#-*t7 2 0II1 7 6 2l:i^T5lS^AT*5 ; 
25 5) S23?iJ#^7 3 ©ISl 7 0 3 tffi ^T^IS^ATS. 3 ; 

6) @2?>J#*t 7 4<D&S 1 7 7 9 fcffl 5lS^A"(?$i 3 ; 

7) @B?'J#^8 0 (Di&m 1 7 8 3 Kfl^-f 5&gfrAT&<5 ; 

8) 8B?y#-5t 8 1 <D^s 1729 \zm^~rz>mmtfA-e$>z> 

9) gBJ'J#-Sf 8 2 (Di&m 17 8 1 CffiStSlS^A-TfeS ; 
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i o) sa^ij#^8 3 omm 177 4i:ffiitsJii^AT$5 : 

1 1) 1E^J#^8 4 0i|Sl 7 2 8l:ffiaT5SI*UtS§ ; X« 
1 2) @E^J#^8 5<Z)II1 6 4 4 K*B ST Stlg^ATfc & , 

8. i ) j^T©vi-rn^©^, 

1) IE^J#^6 9 0IS 1 7 6 9 ^tS^-r§m* ; 

2) mmm^7 o<DmMi 1 6 7^+g^-r^^s ; 

3) BE?>J#^7 lCD&^l 7 7 2£*@^-r3i&S ; 

4) ia^J#-^ 7 2 (£>±£S 1 7 6 2 £*gST<5>4M ; 

5) w&mm 3<D*i»i 7 0 3\zmmT%i&m 

6) s2^j#^-7 4<Dmmi 7 7 9\zttmT%m.m ; 

7) m^m^s o<Di&mi 7 8 3 \zmm-tz>m.m 

8) SH^J#-^8 1 1 7 2 9 (Cffi^-T^^ ; 

9) ga^j#-^8 2 1781 \zmm-?z>m.m ; 

1 0) SB^J#^8 3 (Di&& 1 7 7 4l£*gST5&* ; 

1 1 ) gE?"J#*t 8 4 1 7 2 8 CiaSt^IS ; RZf 

1 2) B2^J#^8 5 (Di&m 1 6 4 4KHSST5&S 

olZ-J^^T-M&ftJ&L ; 

; fit 

i i i) MfB^i?iitIiiS#?{cMffl$n^#M(C*^^T^^^^M#:X«a 

9. Igi i i) ^\ J^TC0^#1) - 1 2) <D'Pt£< th—D&mJZ?m 

1) mmm^6 901&S1 7 6 9\z^mt^mM^^tsmm^. Taq ii 

2) @B^J#^7 0 1 7 6 7 Taq I IS 
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3 ) @E^J#^ 7 1 ©II 1 7 7 2 \Zft£-r%>i&&&'5t!&m&* Taqlg 

4) mm^7 2©ISl 7 6 2l:ffi§t5lS^t^W« TaqlS 

5) SB^J#^7 3 ©ISl 7 0 3 HffiSt^IS^ttJM^ Taqli 

6 ) SB^J#^ 7 4 ©IS 1 7 7 9 (Cffi^f SlSSr^tf^^ T a q I U 

7 ) E?U#*§- 8 0 ©IS 1 7 8 3 Z>i&&&^tsmmrf, T a q I IS 

»E3&J&^rbfcv> ; 

8) iB^J#^-8 1 ©ISl 7 2 9 Jdffl^-r-SlSSr^O^^, Taqli 

9 ) SB?iJ#-S§- 8 2 ©IS 17 8 1 £4B3*rsifig&'&tr<B«J&** Taqli 

BE^J&WUfr^ ; 

1 0) i2^J#-^8 3 ©li 1 7 7 4\zmm?2>1&M&'$tsmi$i.tf. T a q I 
B8ttE3aj£#LfcV> ; 

1 1) @3^>J#^8 4©II 1 7 2 8fcffiyjf £lS£-&tr{fi«#, Ta q I 
BBE^J&^rLfc^ ; X\* 

1 2 ) E*y#-*t 8 5 ©is 1644 \zmm-? z>m.&&^$sm$i.tf, T a q I 

10. E?>JM7 5©7SyBfcE*h XtegE?"J#^7 5 ©75 ;mmt'J> 
K<£h7 0 XRI-©75 yKEJ>J&3 - Ft5a»Tf*oT, &ttlaHa«fiB* 

11. E^JSf 7 5©75/»J, XttE#l##7 5©75/gK5>J£4> 
fc< iifc 7 0 %m-<D7* /ME^Jfcn- £AT©a) -p) (Dm 

&frt>m$i-2n%. m&m 1 o izttm&jsm 

a ) E#l#-*§- 6 9 ©IS 215-2587 £#tmi? ; 
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b ) ffi?!l## 7 0 <D&& 213-2585 &<$tS&Wt ; 

c ) mn&* 7 1 <Dt&m 2 1 8 - 2 5 9 0 ^tsmm ; 

d ) gfi*iJ#-^ 7 2 <D&g 208-2580 Z^tsmM ; 
e ) @B^J#^- 7 3 (D&S 149-2521 ; 

' f ) @H^iJ#^ 7 4 <E>*Ig 225-2597 £^tT$C^ ; 

g ) 8B?"J#^t 2 7 (D&g 43907-46279 ; 

h ) ffipmn 8 0 QttS 229-2601 £^t?$C& ; 
i ) K?>J## 8 1 <D^S 175-2547 ; 
j ) E7>J#*t 8 2 ©i&g 227-2599 

k ) E?J#^ 8 3 ©IS 220-2592 &-£tf «Bfc : 

1 ) S2^J#-^ 8 4 174-2546 ; 

. m) @S?iJ#*t 8 5 V>mM 9 0 - 2 4 6 2 ^tsWM 

n) ±BBa) -m) ©Vvrftj&>©*B*fc4>&:< £ "b 7 0 0 , ifi 

o) ±13 a) -m) ©Viftl^flDftttt+eftXttWSftO^hU^^x^ 

p) ±Ea) -m) ©lr*"rnj&>©«*fc 1 b*tffc©&S#*&* Jf AX 

12. BB^>J#-^7 5 <D7 5 /REM, XttE?«## 7 5 0)7 5. J mMMt'P 
fc< 7 ©T5y»E5US3-Hr**l»T*oT, &ttlHl«*lfiB£ 

1 3. £TF©a) -p) CD«ft*^l«*n5, WfJfcJSl 1 (CfBttcD^^ : 

a ) ga?iJ#^ 6 9 <om.M 215-2587 ; 

b) ga^J#^ 7 0 £>&S 213-2585 Sr^trMI? ; 
c ) @3^J#^ 7 1 O^S 2 1 8 - 2 5 9 0 ; 
d ) ffiPm^ 7 2 (D^S 208-2580 ; 
e ) SB?iJ#^ 7 3 (D&m 149-2521 te^tsffiBt ; 
f ) @E?'J#*§- 7 4 (D^S 225-2597 £«&tr«Ifc ; 

g) Se^Jtf 2 70II4 3 9 0 7 -4 6 2 7 9 ^tfi^ ; 
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h) SB^"J#^ 8 0 <DiM.M 229-2601 &^tsW$fc 

i ) mmm^ 8 1 <om^ 175-2547 zstsm® ; 

j ) S2^iJ#^ 8 2 <om.& 227-2599 ; 
k ) @S^J#^ 8 3 (Di&M 220-2592 &<£$smWt \ 
1 ) 82?iJ#^ 8 4 OD&g 174-2546 £^tfl£$? ; 
m) S5^"J#^ 8 5 (Di&m 9 0 - 2 4 6 2 ; 
n) ±|Ba) -m) OVi*rn^0*tti:dl>3Q:< £ *> 7 0 %|p|-T* 9 , 

o) ±|Ea) -m) OVif nd^SRt tgSXttSSSC^ h U 

p) ±IEa) -m) O^WOSRI: 1 fcV*b*ft©*****Sc, MAX 
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SEQUENCE LISTING 

<110> JAPAN TOBACCO INC. 
Syngenta Limi ted 

<120> The rice restorer gene to the rice BT type cytoplasmic male 
s ter i 1 i ty. 
<130> YCT811 

<150> JP 2002-197560 
<151> 2002-07-05 

<160> 87 

<210> 1 
<211> 24 
<212> DNA 

<213> artificial sequence 
<220> 

<223> Oligonucleotide primer for amplification of R1877 EcoRI marker 

sequence. 

<400> 1 

cattcctgct tccatggaaa cgtc 24 

<210> 2 

<211> 33 

<212> DNA 

<213> artificial sequence 
<220> 

<223> Oligonucleotide primer for amplification of R1877 EcoRI marker 
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sequence. 
<400> 2 

ctctttctgt atacttgagc tttgacatct gac 33 

<210> 3 
<211> 20 
<212> DNA 

<213> artificial sequence 
<220> 

<223> Oligonucleotide primer for amplification of G4003 Hi nd 1 1 1 marker 

sequence. 

<400> 3 

gatcgacgag tacctgaacg 20 

<210> 4 
<211> 24 
<212> DNA 

<213> artificial sequence 
<220> 

<223> Oligonucleotide primer for amplification of G4003 Hi nd 1 1 1 marker 

sequence. 

<400> 4 

aatagttgga ttgtcctcaa aggg 24 

<210> 5 

<211> 27 

<212> DNA 

<213> artificial sequence 
<220> 
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<223> Oligonucleotide primer for amplification of C1361 Mwol marker 

sequence. 

<400> 5 

aaagcaaccg acttcagtgg catcacc 27 

<210> 6 
<211> 24 
<212> DNA 

<213> artificial sequence 
<220> 

<223> • Oligonucleotide primer for amplification of C1361 Mwol marker 

sequence. 

<400> 6 

ctggacttca tttccctgca gage 24 

<210> 7 
<211> 27 
<212> DNA 

<213> artificial sequence 
<220> 

<223> Oligonucleotide primer for amplification of G2155 Mwol marker 

sequence. 

<400> 7 

gaccaccaat taactgatta agctggc 27 

<210> 8 

<211> 27 

<212> DNA 

<213> artificial sequence 
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<220> 

<223> Oligonucleotide primer for amplification of G2155 Mwol marker 

sequence. 

<400> 8 

tttctggctc caataatcag ctgtagc 27 

<210> 9* 
<211> 27 
<212> DNA 

<213> artificial sequence 
<220> 

<223> Oligonucleotide primer for amplification of G291 Mspl marker 

sequence. 

<400> 9 

ctgctgcagc aagctgcacc gaaccgg 27 

<210> 10 
<211> 24 
<212> DNA 

<213> artificial sequence 
<220> 

<223> Oligonucleotide primer for amplification of G291 Mspl marker 

sequence. 

<400> 10 

acattttttc ttccgaaact tccg 24 

<210> 11 
<211> 24 
<212> DNA 
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<213> artificial sequence 
<220> 

<223> Oligonucleotide primer for amplification of R2303 BslI marker 

sequence. 

<400> 11 

atggaaagat acactagaat gage 24 

<210> 12 
<211> 24 
<212> DNA 

<213> artificial sequence 
<220> 

<223> Oligonucleotide primer for amplification of R2303 BslI marker 

sequence. 

<400> 12 

atcttatata gtggcaggaa agee 24 

<210> 13 
<211> 24 
<212> DNA 

<213> artificial sequence 
<220> 

<223> Oligonucleotide primer for amplification of SI 001 9 BstUI marker 

sequence. 

<400> 13 

aacaatctta tcctgcacag actg 24 

<210> 14 
<211> 24 
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<212> DNA 

<213> artificial sequence 
<220> 

<223> Oligonucleotide primer for amplification of S10019 BstUI marker 

sequence. 

<400> 14 

gtcacataga agcagatggg ttcc 24 

<210> 15 
<211> 24 
<212> DNA 

<213> artificial sequence 
<220> 

<223> Oligonucleotide primer for amplification of S10602 Kpnl marker 

sequence. 

<400> 15 

agctgttgag agttctatgc cacc 24 

<210> 16 
<211> 24 
<212> DNA 

<213> artificial sequence 
<220> 

<223> Oligonucleotide primer for amplification of S10602 Kpnl marker 

sequence. 

<400> 16 

tagccatgca acaagatgtc atac 24 
<210> 17 
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<211> 26 
<212> DNA 

<213> artificial sequence 
<220> 

<223> Oligonucleotide primer for amplification of S12564 Tsp509 I marker 

sequence. 

<400> 17 

ctagttagac cgaataactg aggttc 26 

<210> 18 
<211> 27 
<212> DNA 

<213> artificial sequence 
<220> 

<223> Oligonucleotide primer for amplification of S12564 Tsp509I marker 

sequence. 

<400> 18 

tttgtgggtt tgtggcattg agaaaat 27 

<210> 19 
<211> 2240 
<212> DNA 

<213> Oryza sativa L. 

<223> PCR marker G4003 Hindi 1 1 

<400> 19 

gcggccgctc cgggaagtcg agcgagtaga cgcccctgac gccgtacgcg tcggcgagcc 60 
gcagcggcgt ctctggcggt gtgaaggaca gcccgttcag cgtcgcgcgg cgccgcccgt 120 
tgatcgtcac cggcgccgtg ctccgcagca ggtacgcctg cgtcacgttg atcgacgagt 180 
acctgaacga tccctgtggg ttcggcctcg ccgctccggc actcaggttc cacctgccca 240 



7/143 



WO 2004/005515 




CT/JP2003/003154 



atgcaaaaaa 


ccaaaaccca 


aaagc t taat 


gcgaataat a 


catca 1 1 cca 


cgtat 1 1 aaa 


O A A 

300 


aaaataat 1 1 


ataggtaaaa 


1 1 1 1 tataat 


A. _ J. J. .1 J. - 

gta 1 1 1 tagc 


gaegtaaatg 


teaatge tga 


o a a 

360 


gaaataaacg 


ataatact tt 


aaatgaagt t 


c taaaat t ta 


aat 1 1 tggca 


teggt tgatg 


420 


t tggataaag 


aaaacgatgg 


aggc t agtaa 


1 1 1 1 tc t tc t 


1 1 1 1 taagta 


tc tagat tgt 


j OA 

480 


catatat tga 


at ttt tcagt 


t tttcatccc 


1 1 tgaggaca 


atccaac tat 


tat 1 1 tec 1 1 


540 


ttct tatgta 


aaaggt tgaa 


caacatat tc 


aaacataaaa 


aaataaaat t 


aaatgaaata 


r* r\ r\ 

600 


aat t tacaat 


tcataaaat t 


taeagaat 1 1 


atgt taagaa 


aatat tcaaa 


ct tagataat 


n n r\ 

660 


aataaagcaa 


caaaategta 


c taaaaagaa 


gtataat tgt 


acat tgtata 


c tactac tec 


rr n A 

720 


tacaat 1 1 ta 


gact tagaat 


tt t taatt tc 


ctgaaatc ta 


gtaatgecat 


ttttt tctt t 


r7 n A 

780 


ctagt tgaac 


cagacagtaa 


gt t taactcg 


aaact tat aa 


gc taatgagc 


gaagteggge 


A J A 

840 


aat tcac teg 


tacctgaegg 


agegaget tg 


gt tcatggag 


aaggac t tgt 


cgaac tggtc 


AAA 

900 


ctggggaggg 


teggggageg 


ggceggagge 


ccgcccccgg 


gagt tggagt 


ageggaggae 


a a a 

960 


ggcgacgccg 


gcgacgcggc 


gccacacggt 


gtcgt tcacc 


atgcgcgcgc 


tggegacgae 


1020 


gtagtagtcg 


gagctcgegt 


tctggtcggt 


ggtgacgagg 


aaggagt agg 


ac tggecgae 


1080 


gtggacgtcc 


aggt tggtgt 


agt tetgetg 


cgtcgtgtag 


gagccctccg 


tc tccaccag 


1 140 


caccatgt tg 


tgcccc tgga 


tcctgaagt t 


gaggctegtc 


gacgtcccca 


cgt tgtgcac 


1200 


teggatec tg 


tacgtc t tgc 


ctgtgtcccc 


acaccgacgt 


cgccgacaca 


cgcgcaaaag 


1260 


ataatagact 


cat tgtaagt 


aggtagtaac 


c t tetcegt t 


tcatat tata 


aatcgt t tga 


i o o r\ 

1320 


ttatattt tt 


gt tagt taaa 


ct tct t taag 


1 1 1 tt 1 1 tct 


ataaact taa 


t taaatc taa 


1380 


agaat 1 1 taa 


taaaaaaaat 


caaacgac 1 1 


ataatataaa 


atggatggag 


tagt tgeate 


1440 


aat t tgtgga 


tgaagcaaac 


aagat tatat 


cct t ttcatg 


agggtgaaag 


tat tcagtga 


1500 


acaat tegtc 


agt t tcaagt 


t tcatgaaat 


eggacagggt 


c tc tgaaagt 


c tgt at 1 1 1 1 


1560 


ggtactgt tg 


gat tgactac 


tctggct tct 


gt tgtcacat 


cttt tgtatc 


ctagt t tegg 


1620 


taaaaaaaat 


tt tggcattt 


t tactcctat 


cgt tgatc tg 


1 1 taac tgaa 


accat tgcat 


1680 


gatatac tac 


tagcagacaa 


aac tggtgaa 


aat tcacgag 


aatgaac 1 1 1 


t tgtcagt ta 


1740 


agcat tagcg 


gacagct tea 


gtaagcagag 


caggctgcc t 


taaggct taa 


agcactatct 


1800 


tccacaacac 


1 1 tgtcctac 


aatcaaat tc 


caaat t tac t 


atcacaaaaa 


gcgaaggaac 


1860 


taac taaacc 


1 1 actcctac 


tag tac tac t 


gc tatgac ta 


tgaaacaaga 


t tccaatcca 


1920 


aagaaaacac 


agtgc tcgat 


cagcatgata 


aaagcaacga 


aacctgctca 


tccagc tgee 


1980 
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aaaatgccac cccactgact ctacgtacgt 

gtagtacaga gaagaggacc caaagtttcg 

tgatggtctc gtactcgatg ccggccggga 

tgccgttaat cagcacgccg tccggcatcc 
tcagatcctg caacgaattc 



actacgtatt gacgctgtaa aaaactagcc 2040 
tcaaaaattt tattttaccc ggatccacat 2100 
caaggctgtc gttgtacctg tacgggccct 2160 
cgaggtcctt gccactgtcc agcatcttcc 2220 

2240 



<210> 20 

<211> 2601 

<212> DNA 

<213> Oryza sativa L. 

<223> PCR marker C1361 Mwol 

<400> 20 



tc t tgctgag 


atccaagt tg 


eggtaac 1 1 1 


geect 1 1 tct 


ttttttcttc 


tct tc tgaat 


60 


tttttcatgg 


tt tttgggag 


agat 1 1 tcgt 


aac t tgat ta 


cagt tctagg 


aaaaggecac 


120 


c t tgt tcaaa 


cagggct t tc 


t tgaaaggga 


tcaat t tgc t 


aggagtacat 


gat tc taaaa 


180 


gcgat t tcga 


aataaaacac 


agt tc tcgat 


ctcatacc tg 


aaaacaaaag gcccatactg 


240 


tgtaaac tgt 


gat tatget t 


ctgttaaatg ggatatttgt 


acaaaat tga 


cgccaaccac 


300 


ctataaacag 


at tgtgagct 


tttatcttag 


taaaataaaa 


tgtgacat tc 


tac tcagtgt 


360 


tcagtgatcc 


gatgtegtet 


ct tc tgcgta 


caact tctaa 


cagcegt 1 1 1 


eggtagtaca 


420 


aac tagcgaa 


acaccaaaaa 


cgcagcat 1 1 


gagt tctgga 


ataegctgaa 


at tgt tagaa 


480 


tcaaccacga 


aaccaaaatc 


at tgttcaga 


aacgt tgcaa 


cgagataaaa 


cacaagaac t 


540 


tgt t ttaaca 


aagcataegg 


acagtacata 


tacggt taca 


acacccagtc 


1 1 tatacagt 


600 


tctgctggag 


t tccatctac 


tggctgtcat 


tgtatctcag 


gacagacagg 


t taacatagg 


660 


tacaacacaa 


t tacaggcta 


aaccgaagcg 


aac tacac tg 


tcagcatc tc 


taacagtatc 


720 


gtcaagcaag 


c t tat t taca 


getgetc tag 


taaat t taca 


acgtccc tgg 


cagaatccc t 


780 


c tcgt t tctg 


geagegaega 


ggcacggtcc 


atggcct tag 


caggacatc t 


cacccgtcag 


840 


c tgcatagaa 


agcaaccgac 


t tcagtggaa 


tcacctcc tg 


ctcctgcaaa 


aaagt tggt t 


900 


cgatcaa tea 


cgcgt t taat 


ccaaaacaaa 


atgggtat ta 


at tatgc tag 


cctatgaagc 


960 


tacc tcagag 


ttctctattt 


getctgeagg gaaatgaagt 


ccagtggaac 


agt tctcaag 


1020 
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cacctcaggg 


ctct tcatcc 


atgett tgtg 


tgc t tcaatg 


get t tcagct 


tat agegaaa 


1 n o a 

1080 


catctgcgat 


acggatc taa 


aat taaggat 


gtcgacaat t 


ac t taacaea 


acaaa taat t 


1 1 A A 

1 140 


gaagcaggtc 


cagt taaaga 


aaagtagcag 


cgaagaatag 


cactc tgaag 


tc tgaacctc 


1 O A A 

1200 


agataaagaa 


atggt tggtt 


1 1 tccagt tc 


atctccctca 


acatggat tc 


cagtaccctg 


i n s* a 

1260 


gcat tctggg 


caaaggatgg 


atgt tatt tt 


ct taggtgea 


1 1 1 1 1 tgect 


ttct tcctcg 


i o n a 

1320 


attgcttttt 


ccct tgc t tg 


caat 1 1 tgtc 


tgetagcate 


tcatat tggc 


ataaaatagt 


i o n r\ 

1380 


ccagtgcaca 


aggcaagaag 


tgtgaaacaa 


atgaaatgee 


tgcaaaat ta 


geegt acaaa 


1440 


gtcat tggag 


gt tgcagcag 


aatac tacaa 


atttt taaag 


aagaaac tat 


acac tgtcta 


1500 


tgttttgctt 


gaaatgaat t 


caaccact 1 1 


gcat tatacg 


gt ttggaatc 


cctggt t tgt 


1560 


gagaactgta 


at tccat tac 


aacagtgaag 


aagt taccat 


aactaatgaa 


tggaaat tag 


1 C* O A 

1620 


tcaaatgcc t 


aattttt tag 


gt ttgettta 


atttat ttat 


ctgtgagaaa 


tgc taagcat 


1 a o a 

1680 


gtcatgcgt t 


gc t atct tea 


agaaat ac ta 


agaaac tgea 


aaggcaaaga 


atgt t tgaaa 


1 H A A 

1740 


taact taccc 


cget tgagt t 


tc tactgetg 


caggctagat 


t tec tgtc 1 1 


gcagt tgagc 


1 O A A 

1800 


aaggtagc ta 


catcctt ttc 


aagaagcat t 


ggtcgcccac 


aaatatcaca 


age 1 1 tctca 


1 o n a 

I860 


gcagcaaggc 


get tetgett 


aegcaac tec 


c tcctcatag 


at t tggtgga 


taagaggeca 


1 A O A 

1920 


act tgaagat 


tgtgtgaagt 


acctgtcggg 


gaacctgt ta 


tgatagct tg 


gctat tgtca 


1 A A A 

1980 


tgggcggagc 


tget t tgetc 


at tcgactcc 


tctgaagatg 


ct tct tgatc 


tgaaaatgac 


C% A A A 

2040 


ttctttcttc 


tct ttccacg 


gtgtccagca 


tcatcaatca 


cgaagaaaga 


tccagcagag 


n i a a 

2100 


ataggaaggt 


cc tgatcatc 


agaagaccac 


t tcctgccca 


ac tcaat tgt 


ataagagaag 


2160 


t tgacaatgg 


caaagtcaga 


t tgc tcatag 


gtgtcacac t 


catccaagcc 


atgggagcca 


2220 


tcctgtccta 


cccaagcaca 


ccagatct tg 


ctaatcttt t 


tacttcct tt 


gctagct tec 


n a o a 

2280 


cataacctgt 


atgeaatat t 


tccatatccc 


aaaagatgea 


caggcaaatc 


cgaaacaaca 


n o a r\ 

2340 


tcct ttagca 


at acactagg 


aataaegaga 


ggaccgtcag 


ttccact ttg 


gt t tgacagc 


2400 


acatgatc 1 1 


cagatacaga 


agcagt tc ta 


ccat taccat 


gegcat ttgc 


accacggcgt 


2460 


gtgcct 1 1 tg 


cgecat tgcg 


agagc tagaa 


tcatc tctca 


ace tcgaagt 


cact tcagtg 


2520 


tcgt tcgctg 


gaaccagagc 


cagctctctg 


gtgt tc tgcg 


age tcgagtc 


cagcaagagc 


2580 


gggtcct tct 


cgcgcgagt t 


g 








2601 



<210> 21 
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<211> 1333 
<212> DNA 

<213> Oryza sativa L. 

<223> PCR marker G2155 Mwol 
<400> 21 

ccctctgctt gatccagtgt acatccatgg gttaggacag attagttact cagttaatta 60 

agtgtgagac tggaaaaaaa tatctgacgg cagttttata agttgagtga ttgaactagt 120 

gaaagttcag ttaactgtca acggctgtag atttgggatg gcagactgtt ctgagtcaaa 180 

atgaagcttt tactgtgcgt ggttaccagg tgcagtaaaa taatttcaga tctaatcgca 240 

gtaaaaaaat gtagtactat atgttaagac gagattggtc ggtcaaaatc tatctggccc 300 

tttacatctc ccaaatgtta cctcagttgc aggtggtaaa aaaaaatcac tcgtttcacg 360 

tgatgtcggc agatcatgga ccatgtctca aatgctgaaa ctctgaacaa tcaacaaaaa 420 

aatccaacca gatgagctgt gcaactgata attgatcatc acactatttg caactcatct 480 

ttcatgtaga tggaacttca atcccgaaga aataatgaca gcaaaatgct gcgatcctga 540 

agaaaggatg gcggcaaaat ggcagcgata aaaaaaaaat ggttggttac tgaagaatta 600 

tttgtgcagc agttgagaca gtagcaagat aagagctagc taagctagct aggtagagtt 660 

ggatggaaga gtagtagtat gagatagagc atggagcgcg acaactcaag tggatgctaa 720 

agtaaaaggc attctcttct cttgtttgga atcagaaaag aaaagaaaag acttgagctg 780 

cttggctgga atgtttggtt ggatcatgcg cgctctcctt agcttagctc gccaagaaat 840 

cctcgcttca tctctctcaa taattcaaag ccacgagctc tctgctcata tccagtgcga 900 

cgattcccgt taatgcaaat gcattatatc cagttcgaaa tgttacaatt cttgcgtttg 960 

cagcaagcca gcaagtggtg tgaattgttt aatccctcgt gcatttcaac gaaattctct 1020 

cacaaattcg cattgacttc tttcttagca caattagtaa gcagtgacaa ataaagaatt 1080 

tttgaacagg atgtctttcc aaggaaggtg agatttttta tgtggatagc aaggatcgcc 1140 

tttccttagc atgaagagaa tgtgatcaac tttacacctt gcttacgatt atggccttaa 1200 

tttttgatac cctaaacagg agcacatcac atgcatgtcg acctgagacc accaattaac 1260 

tgattaagtt ggcatttcag atgcatccgt cagttacatg atcaggtgat cgatggatca 1320 

actgtaggtt tea 1333 
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<210> 22 

<211> 863 

<212> DNA 

<213> Oryza sativa L. 

<223> PCR marker G291 Mspl 

<400> 22 



cgaacaggat 


caaaagtaga 


cgacgagggc 


at t tagaagg 


agaggaat tg 


X _ X X i. _ X Xaa 

tat t tgt tec 


DO 


cggtat t taa 


tttt taaat t 


tgtggtcgga 


agt t teggaa 


gaaaaaatgt 


gc tcatgagt 


i on 
1 Z(J 


gat tattggc 


tctgaacacc 


aacctctct t 


X X A X _ X X 

1 1 cgt tgat t 


cc 1 1 c tgagg 


X _ X 4 _ _ ~w X — i. 
tgt tgggtgt 


1 O A 

loU 


tgggacacga 


tgc tgccgcc 


gacacgacac 


egggt tccac 


aat acac taa 


t c t ac t cgcg 


Z4U 


acacc t teat 


tgaactgeat 


ataattattt 


agaaagtcca 


t taacacatc 


t tat aaaacc 


300 


t tgt tgaatc 


atataatcat 


tc tataaagt 


ctat t tgaac 


ate t tatgaa 


aaaataagat 


360 


c tgacctagt 


cgt tacac tc 


tc t tacat 1 1 


tccat tagee 


taac taat tc 


cgtgcaggaa 


420 


acgcccaaaa 


ataatagtac 


caatagtcca 


ctaatcccgt 


gccagaggcc 


gecaatgat t 


480 


agtgat taac 


ccaaaaaaca 


t aatcatcat 


cacacgccgc 


taatgaccag 


ctctcgct ta 


540 


gctcatccca 


caggcggccc 


ccacacgcca 


ctcc tgecat 


gtgggcccac 


c 1 1 tcacacc 


600 


ccccaccaac 


cagaaaaaaa 


ac tcccccaa 


aaaaaaaac t 


tttaatgett 


atctcgcggc 


660 


agtataaaag 


gcgaccccac 


cacccacaca 


caatcacagt 


cagcgaccca 


acccaacccg 


720 


agecgaggag 


tegagtegtg 


tgaaaat tac 


gaaat tgece 


t tcgactcca 


ccaccaccac 


780 


ccaccggcga 


ggegaggaga 


ggagaaaaat 


tgggaggaaa 


aaaaaaggga 


aaaagaaaaa 


840 


gggtggagga 


gat 1 1 1 tgcg 


aag 








863 



<210> 23 

<211> 1510 

<212> DNA 

<213> Oryza sativa L. 

<223> PCR marker R2303 BslI 

<400> 23 

tgccatgaag acctatggaa agaatatctt cttctcactc tgtgaatggt gagtttactc 60 
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X _ X „ X _ _ _ _ X 

tc tgt aacat 


t tagggc tag 


gtcgaaggaa 


i. X X X X X A A X X 
tttttttttt 


c tgtataggg 


ggaaagaaaa 


cagctggaga 


acaac tggcg 


acatcgccga 


t taaccc tgt 


X A ... _ X _ A A 

1 1 acatagt t 


j j iiii 

ct tgagt 1 1 1 


cagtatgaca 


tctcgtgcag 


acgaaaatga 


atggaatggt 


aagaact tga 


1 A. _ i A 

gatgtatc tg 


caaaatgatc 


aacatatgt t 


tetge tgtgc 


aaatggtggg 


atgtc tgaag 


c tgagtaccg 


ggt accatag 


catgt tc tat 


gtactaataa 


tec teactge 


aagtt t tgc t 


tgaat tgt tc 


gc tcaatgag 


ccagcagacg 


aagaacatac 


aaggcaagee 


t tctcagt 1 1 


cacatgc t ta 


atac tcataa 


tgtaactc tc 


tgaacagata 


c tgacaaegg 


at tggaggta 


tccc t tcaat 


cataagee 1 1 


ggcatgatca 


tgactaac tc 


eggtaggtt t 


gggccgggcc 


ac tcagcaac 


cagtcatacc 


aggcaaccat 


cactgcacat 


gcggtcactg 


ctegtgate t 


atgggcggta 


gaacatct tc 


tc t tcagaat 


tcagagt tea 


t tegt tegeg 


gctcagggac 


agat atcagc 


tgtct tgaca 


ccaaac tagt 


cagcaaagaa 


atacagctaa 


at tgatcagg 


at tcaggaag 


c tggaaatgg 


gatgecat 1 1 


ggt tatgtat 


tatgtaatca 


geegtcaaat 


gc tggcgagt 


gcaataaaaa 







<210> 24 
<211> 1016 
<212> DNA 



^^CT/J?2003/003154 



ca tgaagcat 


tgc tgat tea 


c tccactgtg 


1 O A 
1 l\) 


tectge taca 


tgggcaggee 


gcatgggtaa 


1 on 
151) 


caac tggggc 


aggt tctact 


catcctc tc t 


O A A 

240 


tcagtac tga 


tegtaat tgc 


cctgttattt 


O A A 

300 


ccaatgggc t 


gectatgetg gacctggtgg 


360 


XX X XX 

t tcctaggt t 


op t t a a r r a t 


t t cr a era crp t t 


inn 

420 


aat atcagat 


p p t era p a t crp 


t t era a or t ct&a 

l l gddg l 666 


A O A 

480 


gtcacac t tc 


a <r t s t P \ &&& 


p a p t a orp a a a 
tat lagldda 


540 


1 1 1 tgc tgea 


o f or f f era art 


it l H gl all 


/* A A 

600 


aggc tcctct 


t t t era t p ccra 


t crp era t or t crp 


660 


tcagcaac tc 


craa aa t aa t p 


orp t at raapp 


*7 O A 

720 


gat t tageca 


t a p P t P t t c/cr 


ata t t frapp 

did l l Ivdtl; 


rr 0 A 

780 


m4 _ x _ _ _ X X 

gtc taggtgt 


ppa a crcra a a or 


aaaatapaat 
dd a 6 1 avaa 1 


O A A 

840 


ggc t tccaaa 


t t t frpacrf t t 

III 6^ a 6 III 


ptpat tctpp 


AAA 

900 


tgaagc tgac 


aatact ttgt 


gtaaat t tgt 


A /» A 

960 


aacaggaagg 


ctgtggtgct 


ctggaacagg 


1 A O A 

1 020 


tggtcgaaca 


tcgggctcgc 


tggatcggtc 


1 A O A 

1080 


aagect t tgc 


tttct tcaga 


get caaagta 


1 1 A A 

1 140 


X _ *>- _ _ J. L X 

taacaaat 1 1 


ctgtcaat tg 


tgcagcac tc 


1 200 


atcggtggcg 


cctcatgact 


gcaagatgta 


1260 


aagcagcaca 


ggt tagtacg 


tgtceggega 


1320 


aaggt t tgea 


at t tgcaagg 


at tggtagag 


1380 


gt agaaataa 


getgtaagee 


tgt aagcgta 


1440 


gtat t tctga 


agt t tgcaac 


gaaagt tgea 


1500 



1510 
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<213> Oryza sativa L. 
<223> PCR marker BstUI 
<400> 24 

tggggattct tttctttaag caatttaaca 
tttttctttc agtatcaaat aattctttta 
aacacaatta tatcttgcac ttccttttgg 
ttcatggctg taatcttctc ttgcgaacat 
agaagagcaa ccaagtaaat tttcgaaatg 
gttgtcaaag ccatcgagaa ggccataccg 
ggcccagcaa gggaagagct gaaggccatg 
gcggcgctcc aggtgcgccg tgagctttgg 
gccggcttca tgaggctcac attctgggag 
ttctatgtga cctccatgta cttcatggcc 
gagccctcct tcgagggctt cttcgagagc 
cacgcccggg atttcgatct ccgccggtat 
gtggttcgga ctccgacgag cccctgcaga 
caggagagcc attgccattc ttactgccat 
ttgtcagaat tttttcatgc ccagtttatg 
tctgatgtgc ggatgatgcg atgcaaagca 
ttagcttgaa aacctggagg tgagaaaaaa 



ttattgtcct aacaatatac acaatattgg 
cttttgaaaa cacatttgca atgtgttgga 
aaatttaatc atttgaaaac tgattcgcgt 
cgctctttct ttgatggttc tctgttgaga 
tttttttgtt ctttctattc accattgcag 
attccgagag cgcaacccat tgccttggat 
gaggcgcaga aggtcgagat cgaccgcacc 
ctggggctgg catacctcgt cgtccagact 
ctctcatggg atgtcatgga acccatctgc 
ggctacacct tcttcctccg gaccaagaag 
cggttcgcgg cgaagcagaa gcggttgatg 
gacgagctcc ggcgagcctg tggcctgccg 
ccgtcgtcgt cgtcgtcgtc gtcttcgacg 
tgccaatgat ctttgtgctg ttctgttctg 
ggggttaagc tagcttctcc attgtaccgt 
tagtttgttg aagagatgac aaggcagatt 
aaatcctgat gtgtttgtgt gtgtga 



<210> 25 
<211> 676 
<212> DNA 

<213> Oryza sativa L. 

<223> PCR marker S10602 Kpnl 

<400> 25 

accaccttca tatgaagaaa ttaacggtgt tttcatgagg aatccaacag tcgctgaatt 
ggtggaaact gtggaattct tcttggctga ggtaaccaat catcacttca ccacaatgca 
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caagt t tgt a 


get tac tact 


acagt ac tic 


taataagt 1 1 


tgtctgt tga 


rra ttttatt<r 

ga iiiiaiig 


1 an 


c tgat 1 1 c t a 


tgcatggtca 


tctt tttgac 


aggccatcca 


gtct tatcgt 


gctgagagtg 




aaactgagc t 


caacc tggca 


gc tggtgact 


atatagt tgt 


ccggaaggta 


cggccctatc 


oUU 


A A _ ^ _ _ A A _ _ 

t tcccat tgg 


aca tgt 1 1 c t 


aaccataaac 


atatct t tgc 


tggact 1 1 tg 


tgggcaaagt 


oou 


tggctacact 


aaac t tgtgt 


teat taacct 


gctcaatcag gtgtcaaaca 


atggatgggc 




agaaggtgaa 


tgcagaggga 


aagctggctg gttcccttac 


gactacatcg agaaaaggga 


480 


ccgtgtgct t 


gcaagtaaag 


tcgcccaggt 


c t tetaggeg 


t tcaatgagc 


catacataca 


540 


taaccctggt 


gt tgtacact 


gtat tatgat 


cgt tegtgat 


ct tcaaagac 


cctc tgatca 


600 


gagaaatcac 


aaatat tct t 


ttgt tctatt 


at tgtcat ta 


tcac tacccc 


1 1 1 tgtcaaa 


660 


accagtgcag 


cctttt 










676 



<210> 26 

<211> 1059 

<212> DNA 

<213> Oryza sativa L. 

<223> PCR marker Tsp509I 



<400> 26 



gcgagatcat 


gaact tgat t 


t tctggttgc 


catat tgggc 


t tgc t tgt ta 


acc t tgtaga 


60 


gaaggatagc 


ct taataggt 


aagtccc tea 


catget tcct 


tccat t tgc t 


caat tcatat 


120 


cagtgt tact 


gt tctggcag 


t tec t tgggg 


tcaggactca 


gaaacatcca 


attaatgt tc 


180 


atgttctctt 


aacgac tcag 


aaatact t ta 


taacctctcc 


acagggtacg get t tcatct 


240 


gcccgtgt tc 


c tgttgatct 


ate tcagaat 


ccacagagtg 


aagagacaca 


gagagatgtc 


300 


atagcac tec 


tctgttctgt 


at tct tagca 


agtcaaggtg 


ctagtgaagc 


t tc tggaact 


360 


atatcacegg 


taat tcaaaa 


t tc t tcaagt 


tcctt ttgta 


tgtagat tat 


ate 1 1 tgtaa 


420 


aacteggcat 


t tat tacctg 


ctctttgt t t 


caaaaagcag 


tatt t tattt 


tgc tec t tag 


480 


cataggtcag 


cagaacagt t 


gatct tat tc 


agaaaacaat 


at 1 1 tgcatg 


taacatactg 


540 


t tatc tatga 


gatgaaaat t 


aatgcatgtg 


taa taatgtc 


aatgataaat 


at t tgc tatc 


600 


tgaatccagt 


c taccaac tc 


tagt tagacc 


gaat tactga 


ggttctattt 


caaagaa taa 


660 


1 1 tagtgeae 


cat t tgt tea 


ac tactatga 


agtaaaatgg 


tat tccc t tc 


tat tgacatc 


720 
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gggttagaag tgaaaggcca tcttaatgcg atgttctcaa tgccacaaac ccacaaattt 780 

cattaacaca tacagattat tattaacata gctataaatt ggatttccag aagcttgagt 840 

tgaatttatt ttgttacaat tgaaagcact gggaacat ta gcat t t t t t t ttagttcttg 900 

gttattgcaa tttataatgt tatacagaac tgtgtacctc acaatgcatt cattatgaca 960 

ttctatgaac catttgattg actgttgctt gtaaacaaca ggatgatgag gagtctttga 1020 

tgcaaggagc acgggaagct gaaatgatga tcgtagagg 1059 

<210> 27 

<211> 76363 

<212> DNA 

<213> Orza sat iva IR24 

<400> 27 



gatcaactaa 


caacc tct 1 1 


gcagcaaaaa 


agcatacaca 


caagtgt t tg 


tct tggcctg 


60 


gggctctgca 


gatggactga 


tac tctgacc 


tgcagtgggc 


t tgggagcta 


acaatggt 1 1 


120 


cattcttttt 


ttttttatgt 


1 1 tcccctgt 


tgtttttgct 


catgttttgt 


gtaatttttt 


180 


ct tctcatct 


agcgatgt ta 


tttt tcttag 


catgatggga 


gtagccctcc 


ttt ttt tttc 


240 


tc taat taag 


tgtaaagtag 


caacagcata 


gggatgaatg 


t tcagtgtag 


tgtgtggtgt 


300 


ttcagttatt 


cagagacgtc 


catacagt 1 1 


gtacct tgtg 


accacacgtc 


t taatctgat 


360 


gaagct taga 


ataaatcaca 


tgt tagcaat 


gcaatatcat 


ctgegtet tc 


tctcactt tg 


420 


gtggccatca 


aat tctgtgt 


agaagtgtat 


ggt tggtgtg 


ctgt tgcaaa 


tgccgt at tc 


480 


cgctctgt 1 1 


tgtggaagt t 


aagaagtccc 


tagt tgaaat 


accgat tt tt 


catgatctcg 


540 


gagat tgatg 


caactctgat 


tgcagcat tt 


ctttttatta 


gaatgtacac 


tecatgetat 


600 


catgatgt 1 1 


attgtttagt 


actacaagat 


t tggt taacc 


attattttaa 


tatcataata 


660 


at 1 1 tataaa 


atct tggagt 


aacaagt tea 


t aatacatga 


tagcataact 


ttt tgaggct 


720 


agtctatgta 


tat tgtctcc 


tttgtttt ta 


aac taagcac 


tcaataaa 1 1 


at tgatggct 


780 


gtaat tttct 


gaaggtt tea 


ccggt t tegg 


cccgtgct 1 1 


ataaatagc t 


teggcacaaa 


840 


agacaaaacg 


gtccctccaa 


cacataaatg 


gt tgagt t ta 


cgttttcatt 


a t c 1 1 1 gg t a 


900 


aaatcaagtc 


caccacgtag 


acac tcataa 


caaaagt t tg 


aatatcc tea 


gaaat 1 1 tga 


960 


ct tgagtcta 


tct tacctt t 


gatateggae 


atccaaccc t 


ccc tccc tec 


ctgaact t ta 


1020 
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tat tat teat 


at t acacctg 


nns*44 4n4 Pt 4 

aac 1 1 tatat 


A rt A4__A_AX 

tat teat at t 


acaccc tgaa 


gtggt 1 1 tea 


1 080 


1 1 1 aat tgea 


t aca tgc tga 


aa t agt 1 1 ga 


caaegtgaga 


t gcac t aaaa 


ate t acacgt 


i t a n 
1140 


tegtc t taag 


t tgcaat tea 


AAAA^A^ A 

1 1 1 tatccc t 


444a44444,» 

tttctttttc 


tctc t tacat 


aggaatat ca 


1 ZOO 


at agtac taa 


t tcacat tac 


aat at agt at 


aaat tggt aa 


tcgat t at tg 


gcaa t at ac t 


1 zoO 


_A_Ai— .__4 — 

atat taaata 


1 1 caaaac t a 


_ A _ _ i A A ,_ _ _ 

gt cat t taag 


c tgccaaat a 


agt aaaccac 


t atcgaaaac 


lozO 


cacaatataa 


atggcat tac 


aaaac t tagg 


gggt tgaata 


X ~ — « 4 4 4 4 „ 

tccaat 1 1 1 a 


aagt tea tga 


1380 


tgctagagga 


at t tc tatca 


_ , _ A A A _m . A 

aaagt t tatg 


ggtacatatg 


...... ,-. _ 4 X 4 4 4 -~ — 

gac 1 1 1 1 1 cc 


4 4 4 4 j n n «. n mm 

1 1 1 1 taaaag 


1 A A (\ 

1440 


aagctat tct 


tgtegtaaac 


__ A A _ _ — A ^- L A 

gt t aaata 1 1 


A A A 1 j-m. A _ _. A X 

1 1 1 tgtac 1 1 


4«X44444-i4 

tat 1 1 1 1 1 at 


gat tgaaaaa 


1 500 


aaaact tagt 


1 A A ___. _ A 

t ttcaaaatg 


_ A A _ ~ i ___. i „. A 

at tggtc tgt 


atacaagcat 


caat tagac t 


taat aaat tc 


1560 


ate taacagt 


t tec tggcag 


aaac t gtaa t 


44s«4 44 4 4_4 
t tgt t t t tgt 


tat tagac ta 


_ _ A A A _ A A A 

cgt t tat tat 


icon 
1 bzO 


t tcaaat atg 


A A _ _ _ A _ A _ 

tgt aegtat a 


t c tgatgtga 


caaccaaacc 


*.~.«»««A.-k4 4 4 4 

caaaaa 1 1 1 1 


ccctaac tec 


i £ o a 
1 680 


atgaggect t 


acagat ata t 


t tgatgggtg 


4 ~> ~ 4 4 X 4 4 

t aaagt 1 1 1 1 


4«%*»~4 4v«4 4 4 

t aagt tct 1 1 


gggtgcaaag 


1 7 J A 

1 740 


X A X X i _n.j-Lj-L.-mi 

1 1 1 1 1 aaagt 


at aeggacac 


aca 1 1 tgaag 


A_A 4 _ _ ,v A _ A 

tat taaata t 


agacaaat aa 


caaaacat at 


1800 


tacatat tct 


gee tgtaaac 


aacgagacaa 


at t tat taag 


cc t aat taat 


c tgt cat tag 


1 8b0 


caaacgt t ta 


c tgeagcate 


aca t tgtcaa 


atcat agegt 


aat t aggc tc 


aaaaa t a t tc 


1 n o a 

1920 


gtc tegtaat 


t tacatgeaa 


_ ^ 4 _nm l _r» l _*_ _r% ± 

ac tgtgtaat 


4 svsv 4 4 4 4 4 4 4 
tggt t t t t t t 


1 1 cgtcaaca 


4 4 4nn4n#«4s» 

1 1 taatac tc 


i non 

1 9 oO 


catgcatgtc 


___. _m_ — — . X _ X 4 A 

caaatat t tg 


_ A mm. mm. m. A _-_ A X 

atgegate 1 1 


1 1 tggccaaa 


4 4 4 4 4 I ~ ^. 

1 1 1 tgt tgga 


ate taaacaa 


O A A A 

2040 


ggatcaaat t 


A _ 1 i J A 

tgc tgaat 1 1 


t tecagaegt 


caegge t tgt 


teat ccat eg 


t tegcat cgc 


O 1 A A 

L 100 


gat tcgccac 


cgacgcct tg 


gt t tccaacg 


aat 1 1 tatca 


teege t taaa 


t acatccaaa 


o t a a 

2160 


gc tc tccatc 


gccatcggcg 


gccaacggcg 


acege teege 


tc t acccaa t 


ccacccatcc 


O O O A 

zzzO 


ac tcgccgcc 


gccccc tgat 


ccaaagcc tc 


cgccgcgccg 


ccgt cgagag 


gaggaggagg 


0 0 0 A 


aggaggagga 


ggaggcgtga 


gcccc t atgg 


ggaccc tec t 


ccggccgcgt 


cege t tgece 


0 0 A A 

zo40 


acgccgccgg 


cgccggcgac 


gccacgccgt 


cgaccgcgca 


eggt agecac 


gegee t c teg 


0 A A A 

Z400 


agaggccccc 


cccccccgcc 


gc tegctgat 


ctctct tctc 


_ A „ _ A _ A A A _ 

a tec tgt t tg 


_ A a 4^—.— .4 4 

ggl t tgggt t 


O A C A 

2460 


tgtgatt tgg 


gtgttttttt 


1 1 1 1 tecgea 


gcggtggtgg 


tgagcggtgg 


ccgcggccgt 


2520 


ggcgtggagt 


gccagccgca 


tegggtgege 


cgccgcccgg 


gtccgcaggt 


tgcggtggcg 


2580 


aeggegaget 


ggaggaggcg 


gagggagacc 


gtggtgagat 


eggat t tege 


cgctggtggt 


2640 


geege tacca 


tgggggat tc 


gccgcaggcg 


c tctcaggt t 


tgeagee tec 


tccactctct 


2700 


tc tegcaaaa 


tgtgt tgcta 


tgt tcctc tc 


gctgggc tgg 


cc teatagee 


at taatgtag 


2760 
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1 1 tgc tggaa 


cat t acat t c 


/« rt? n n rt? T 4* rv 4 

ggaacgt tgt 


4 rr /nr rt rt o 4 4 f~T rt 

t ggcaa t tgc 


i tgac aaaa t 


rr i rr rr o o i f rr f 

gtggaa t tgi 


ZoZU 


ggaggggaga 


rt rt rt rt 4 rt rt? f f 4 

aaaatcgi t i 


/■» rt rt /■» rt 4 n <nr 

gaacc igcag 


4 m n rt rt rt rt « t f 

t gacaaaa 1 1 


geca t c t a i a 


o 4 4 t f 4qqO a 

a 1 1 1 1 aaaac 


ZooU 


tgaaggtgtg 


gaaa tcaaac 


a taa teat tg 


ccagcaca tc 


a 4 | a i 4 rr 4 in 

attcttgtta 


rt rt rt rt rt rt 4 4 fw rt 

accacc 1 1 ga 




cat at tgt tg 


gc t ta taaca 


/m 4 4 rt /<» a 4 rt rt a 

gt t agctcca 


caccaac tig 


y-r n rt rr *-» 4 #-» 4 rt rt 

gaaggtgt ca 


n 4 rtf rtr rt rt 4 mr 4 rt 

atggaa tgta 


onnn 
OUUU 


agt at aaat t 


gagga taac t 


ggcagt tgt t 


rt rt n a i 4 4 rt 4 

aagac 1 1 1 c t 


rt rt rt rt? rt rt rt 4 4 rt? 

acagaac i t g 


4 rt rtr rt rt rt? rt 4 rt rt 

t agcagc taa 


oUDU 


aac tagc tat 


tgt gca 1 1 1 a 


4 m 4 4 4 a n 4 mm 

tgt t tea tgg 


aat t tgagcg 


gcaa tgga t a 


444rt44rtrt4n 

1 1 1 c 1 1 ac t a 


o 1 ZU 


agacgta taa 


tgcaaaaaaa 


aaaaaaaaac 


X^4M4^4n4M 

t atgtc t atg 


cagt 1 1 acat 


gt aa tgtgcg 


o i on 
o I oU 


gatgcaaata 


aaat catgt t 


ca tggacaaa 


c taatgggat 


t cataccaaa 


t tccagaa 1 1 


oZ4U 


gca 1 1 tc t ta 


tgtggt tac t 


444m444m4 4 
t t tgt t tgt t 


_ _ X X X mm 4 4 rt 

gat t tggt t a 


ccagaca teg 


a tgtggt t tc 


9 9f\fi 

ooUU 


aagggtcaga 


ggggt t tgc t 


tc t aegeggt 


rt 4 rt? rt rt 4 4 

gac tgcag 1 1 


rt? rt rt rtr rt rt rt 4 rt 4 

gcagcaa t c t 


444 4m444m4 
tttlglttgl 


9 9 Afi 


cgcca tggt t 


gtggttcatc 


cac t tgtgc t 


cc t at t tgac 


rt rtf rt 4 rt rt rt rr rt 

cga t acegga 


rr rtf rt rtf rt rt» rt 4 rt rt 

ggagagc tea 


9 A 9 n 


gcac t aca 1 1 


gcaaagat 1 1 


gggcaac t c t 


rr A A n n 1 4 4 rt 

gac aa 1 1 1 cc 


r» 4 rr 4 4 r> 4 «i rt rt 

atgt ic taca 


rt /> 4 4 rr o m 4 

age t tgacgt 


9/i en 


cgagggaatg 


gagaacc tgc 


caccgaat ag 


t agece tgc t 


rt? 4 rt 4 rt 4 rt? 4 4 rt? 

gtc tatgt tg 


rt rt? rt n rt rt rt 4 rt f> 

cgaaccat ca 


0D4U 


gagt t tc t tg 


gatatc tata 


ccc 1 1 c taac 


4 rt 4 rt rt? rt? rt rt rt? /T 

tc t aggaagg 


4 rt? 4 4 4 rt o rt /-» 4 

t gt 1 1 caagt 


4 4 rt 4 rt rt rr rt rt rt 

1 1 a t aagcaa 


9 Ann 


gacaagt a ta 


X X 4 n 4 m 4 * rt rt 

1 1 1 atgt tec 


**aa4 4«»44 mm 

caa t tat tgg 


a tgggcaa tg 


tatctcttag 


gagt aat tec 


OOOU 


1 1 tgcggcgt 


a tggacagca 


ggagecage t 


ggt a tggc tg 


tagtc tcatc 


rt rt 4 rt? rt 4 4 4 rt 4 

cc tgc 1 1 1 c t 


9 7 o n 
o ( ZU 


taagt agaca 


t atatacat t 


t acagt at 1 1 


ggtaaa taaa 


caagat 1 1 1 a 


4 rt? rt rt 4 rt rt 4 rt 4 

tgaa teat at 


9 70 n 

6 ( oU 


_ i X X X X — 

at gat 1 1 tgg 


ggaaaacaca 


rtrtrtrt.4rt.4rt4 4 

aaactctc 1 1 


tgt tggc tgc 


c t tgaaca ta 


gt tc tgt tea 


o o /i n 


cacagt t a ta 


gcacc t tc 1 1 


t aaaatgaag 


_ _ _ i A 4m4 4m 

aac 1 1 tgt tg 


catacaca ta 


aggccaaacc 


QQAA 

oyuu 


aca t aatgaa 


X — 4 4 4 A 4 

1 1 1 tgt t ta t 


44rt4rt4rt444 

t tc tatc 1 1 1 


gaa tgt t age 


n t A A-H W t rr 

a tegt 1 1 1 tg 


1 1 1 aatgeat 


oncn 

oybU 


gatcgcc t tc 


rt.4rt4rt4*«444 

c t at a tat 1 1 


gtagtatgt c 


«o/\rt4 4M4*i4 

aacat tgtat 


t cca tgc tga 


gca t aacaaa 


/i n on 
4UZU 


X mm 4 4 4 m X X n 

tggt t tgt ta 


aaat tcagga 


c tgt c t taaa 


cggtgtgtgg 


rt 4 4 4 rt? rt? 4 rt? rt rt 

at t tggtgaa 


rt rt rt rt rt* M rt rr rt rt 

aaaaggagca 


4UoU 


i _ i, _ 1. _ X X X i 

tc tgtat 1 1 1 


4 rt 4 4 4 rt rt rt m rt 

t c 1 1 1 ccaga 


ggggac taga 


agcaaaga tg 


gaaagc t agg 


4 rt? rt rt 4 4 4 f> rt rt? 

tgea 1 1 taag 


a i a n 
4 1 4U 


gt tcagt aac 


caaac 1 1 agg 


4 4rtrtrt4 4 M rtrt 

t taca t taca 


t c taatgaga 


tttttatatt 


rt rt rt? 4 rt 4 rt 4 rt rt 

cagtatataa 


ji o n n 
4ZUU 


tgt taacct t 


c tcatggtgt 


ac tgacgtgg 


t tataaatgt 


ccccagagag 


gtgeat tcag 


4260 


tgtggc taca 


aagaccggtg 


ctcctgtgat 


ace tat tact 


ct teteggga 


cagggaaac t 


4320 


gatgcc t tct 


ggaatggaag 


gcatcct taa 


t tcaggt tea 


gtaaagctca 


t tat tcacca 


4380 


tccaat tgaa 


gggaatgatg 


c tgagaaat t 


atgt tc tgaa 


gcaaggaagg 


tgatagc tga 


4440 


cactct tatt 


c t aaacggt t 


atggagtgca 


c taaagaaag 


atggtgttt t 


ttt ttattat 


4500 
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atggaacc ta 


t tcaaaggca 


cagacaggc t 


t tcaaggc ta 


age t tgt tac 


aggtac tgat 


a p /* a 

4560 


actagt tact 


aat tact t tc 


gtaatcagta 


taaataagct 


A A A i A 

tgtgtagtgt 


aatggcat tg 


A /* O A 

4620 


tacat t tctg 


cac ttggtaa 


at t tacagaa 


gaggcaagta 


_ J _ 1 1 A A 

atat 1 1 taga 


^_ J 1 _ A A 

ggat tgagt t 


A O O A 

4680 


tat tcaccca 


gtcatatagt 


tgaagaggca 


agtaacc tgt 


aagagaggac 


tgaaca t taa 


4740 


cacctct tgt 


tcgat taaaa 


atgaccaaag 


agcatcaaac 


A .. A. ^ A. L — 

atgtat tcga 


ggctgt tact 


A O A f\ 

4800 


t tagatatgg 


cccattaat t 


tgtttagt tg 


tc tatgtaca 


tcctagt tgg 


tgtaaatgee 


A Cm O A 

4860 


agt taccat t 


tctatgatc t 


aaaacaatca 


actctt ttag 


tatat 1 1 tea 


aaaacgaaat 


4920 


tcagtacaca 


tgtatgaatc 


t taatattct 


tc tctagc tc 


gt tacaaaag 


caacaaaggc 


4980 

4 


accgtgtcag 


c tggttcaca 


t tagc tagt t 


tgt act tagc 


at tatccact 


agcacct tat 


5040 


1 1 tcatgcat 


atcatgctaa 


1 1 tgc t tgee 


cacgt tgagt 


gggaat tttt 


ttcatgtt tt 


5100 


ataat t tata 


tatgttt tag 


act tc tagtc 


AAA A 

cacaat 1 1 at 


A A A 

gtact tcatg 


t tec tgagee 


5160 


tctagtatgg 


c tgatagcag 


ac taggtget 


gagtgc tgtc 


_ A A, A. A. A A 

c 1 1 1 1 1 tgea 


gac tgaagag 


p O O A 

5220 


agaagaaata 


caagac tgtc 


cat tgt tagt 


cagat t tgta 


aaaatagac t 


A A A — A 

ctgatgtagt 


P O A A 

5280 


ttact tt tgc 


ccctattt ta 


1 1 1 1 taacaa 


tacaaa tata 


taacagatcc 


taagaact ta 


C O A A 

5340 


tct taat t ta 


ggagaagt tg 


c tegt t teat 


taaat taaat 


tgtgaagtaa 


aaatgtgtgc 


5400 


tcgagtc tgt 


caatgcaatc 


c tgtgt tct t 


gt t tgaagat 


atggtgtagg 


geaggecagg 


5460 


at tgaacact 


gaatggtaag 


actgc t tctg 


cc t tcagacg 


t tat tgctaa 


attt t tagc t 


r p ft A 

5520 


act tgcagtt 


agtgc tgcca 


cgecgat taa 


gcagtagaac 


aaagtagt 1 1 


tgtcgtgcac 


5580 


aaatgagt ta 


tat ttcat tg 


gaaatcgaag 


cgaaaacgaa 


tcaaaagt ta 


gaagaaaagg 


5640 


ggaaact tgg 


taat tac tec 


ataaagagag 


tgcatt ttat 


tggtaagatg 


gtatccggaa 


5700 


gctgtgagct 


ceggge tgta 


tgtat tctgg 


caaat t tgat 


atgagatgc t 


cgat tat tgg 


5760 


c t taagt tag 


cgatatcaaa 


1 1 tggggaag 


caccaaagga 


at tat tgtga 


aggagt tatg 


5820 


ggtgcgtgac 


gt tatc tgc t 


aggt tcaaat 


cct tgtggct 


atgaat at 1 1 


atetge tagg 


P A C% t\ 

5880 


t tcaaatcc t 


agtgactatg 


aatat taatg 


ggtaaggtaa 


gggatt tatt 


gt taat 1 1 ta 


P A A A 

5940 


gtttctt taa 


gat tgtgcca 


tcggacgcca 


t teggtaact 


gtaataatgc 


tttgtattgg 


6000 


at tcact tgt 


gt tacatgea 


cgcac taaac 


atgtgc 1 1 ta 


cct 1 1 tcatc 


tgtt tttgcg 


6060 


t tc tgggc ta 


gaaactcaaa 


cgt tgaat 1 1 


tccatggtct 


gc tcaac t tg 


acaat tactg 


6120 


cgtgtcaagc 


gatcttatac 


gcatactatg 


cgcacaagtg 


at tgtatacg 


gatatgatga 


6180 


cagtataacg 


tgtgatat tg 


attt ttttaa 


taaaaaaatg 


atgt tcattt 


cct tgatgaa 


6240 
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ggaacaaaga ctttttttaa aagaagggta 
tatcagtgca catggcaagt gtgctcggca 
ttctatatgt tcttttttat aagggtggca 
ttggatttat taaaaactgt ataaattata 
tcttggagaa aatgtataag ttgcaaacaa 
gccggaaagg ccgaaggagg cctgacggag 
gccccccttt gccggttcgg ccggggactc 
aaggttcgcg accgtcgaaa gagcataaga 
gagaagcgta ataccctact cctgtgtttt 
tatgagccag cctctccctt gttctgggtt 
ccctctaagt gggcaaggtc ctccttttat 
cctcctttct gtggagactt accctacctt 
ccgtccgaat gaccttctga taggacggcc 
gtgcgacgtg ggattatggc tgtctgctga 
ttgctcattc ctgtccacca cgcgtcagtt 
caacatcttg cctgtaatgg ttaggatgaa 
gccatctcta ggaggtaaca cgctagctcc 
cctgacggga tggggcgagg cgtgcgtcag 
accggtctgt gactggtcac agaccggata 
cgtgacacgc tcagccaaac cgcaataaat 
aacccataca cgcggagcaa aaacccacga 
aggcgggtgc ggtccgaccc cctcgggggg 
ggcccgacgt cccccgaggg tgccaggcca 
agtcatgata ctcctgatcc catgtcaccg 
tcgccctctt taagggaagc ggtcgggcgt 
ggaccggtct ccacaattgg gcagaaaccc 
gtaactctac tatcaataat gagcggtctc 
acgaatctgg acatggcgat tcgtttcgtc 
gagcgtaatt aacgcgcgca cgatatgatc 



ttactaaaaa caaaaatgac aaaaacaaaa 6300 
attttttctc tgtactttaa acaaaaatac 6360 
caaatctttt aaatgagcca aatatctaca 6420 
atttatactc tgaaaggttg tgtgcatctc 6480 
acattaatcc acgttatgta actttttttc 6540 
cgtggggctc ctcaccggga gaccgcgcag 6600 
agggtgaaat tctaagctct ctgtatgtgg 6660 
cacgggcgat gtatacaggt tcgggccgct 6720 
gggggatctg tgtatgaagg agctacaaag 6780 
ccgaatctgg aaaagtccag tccagtcccc 6840 
alcttaaggg gataccacat gcaccatctc 6900 
ttcataaatg gacggagatt tgtatagttg 6960 
catacctacc tccacttccg ccgaaagcag 7020 
cgacatgacc agtgtcagac tggtcacaaa 7080 
tagcaatcta catgttggcc cttcttcaca 7140 
gcctggcata tatctaacca ggactaacgt 7200 
agctggggac gagcgcctag aagccctcgt 7260 
atcgcctgtc gccacctaac ctgcgatctg 7320 
aacgagtgca ctgcacttcg ttacatgcag 7380 
gtggttaggt gagccccgct gtgctcacct 7440 
ggggtcgggg cgcctcggcc ctcggggccg 7500 
actaagagga gggcgaacac atcaccctcg 7560 
cgtgggcgat tgtgtctgcc tcaaacctct 7620 
acagtagccc ccggcgttat gccagggcga 7680 
gacgccactc ctaaggcctg gtgacaggtg 7740 
aacggtcaca aatcacgcac atcggcaatg 7800 
ttcaagactg ccacattact cgagtagcac 7860 
tggagatatg gtaacgtcgc tttggtcggc 7920 
tatctcgact gccacaaccg catatccacc 7980 
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tcatgcgccg caagcgggcg aatgggatta 
cgaaatagtg ggcgcgagaa gcgaggagcc 
ctgaggaaag gatctgtttc cttcctttcg 
ccctaactcc ttctttcctg tgctctactt 
ttcctccggc gccatggcac ggggctccgc 
ccgcatcgtg agcgagaggc aggctgggct 
cggccgggag atagtcacgc tgggcgaggg 
cgtcttcttt ctcccctttg caatggcagg 
ggatgttctg aagttctacg atctccagat 
attggccatc ttcgcgcatc tgtgcgagat 
gttccggtgg ttcttcaccg tgcagtcggt 
cttccagcca cgggggccgg tgctgaatcg 
ggacgactgg aagagcgact ggttctacac 
tccgagccag cccccggcgc aggcctccag 
ctatgacgcc gtcctcgacc gcctggcggg 
ggtgtacggc gactacctcc gtcgtcggat 
ctgggagtac accgggtccg aagactacat 
ggctcctgag gatttcaaga tagtggtcca 
gtccctcatt ccccaaggaa tcctccctct 
gaccattatg acggcggtcg gggcctcaga 
aggcgggagc cgtagggggg atcaatctac 
cgacggaggc ccgaggagca gccgccctgc 
aacacctccc ccatctcctc cccgaggggg 
ggagggggcc gcgccgacat cgcagcccga 
gatgggggag acagaaccat ctcagggaaa 
ccgaccccct cgcaggttcg tctctcaccc 
gttttcactc acccatcttg ttcgtcttct 
tcgcgtccct cccgccattc caagtccggc 
gaggcccgga ggcgggaatc tgaccggcga 
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gtggaagcgt gggcgcgaga aacgaggggg 8040 
gggcacagcg ttggcaagag tataaaggca 8100 
ccatcatttc ccttgtcttc gccgcttgcg 8160 
tcgccacacg cgctcgctct caatcttctc 8220 
tctgctcgat ggtagcgtgc tgccgccttc 8280 
gccgcgccgc ttcatgccgg aatctgccac 8340 
acgcccggcg ccagactacc cggggcggtc 8400 
gctggttccg ccattttctt ctttcttcat 8460 
ggcgcacctc acccccaacg cggtgatgac 8520 
gttcattggg gtgcgcccat ctcttcggct 8580 
gtcgccgcca tcggtagttg gtggctgcta 8640 
ctacatcccc tgcgccctcc gcaagaagtg 8700 
ccccctcgcc gacgaagcgc gcctccgact 8760 
ctggcgggcg ccggtagatc tgggggatgg 8820 
cctacgatcc caggggctca cagggaccat 8880 
tgcgccgctc cagcggcgcg ctcggggcgc 8940 
gaggacccac cagggagtca gatgggactg 9000 
acgggtgctg aatctcaact ccatggaggc 9060 
ctgcagcgat ccagaccgcg cctccatcct 9120 
ggagtgagct ccaaagggcc acgacggcgc 9180 
ccggggaggg ggtcgtgctt ctgggtctcg 9240 
cgacgcccgg gggaagagga agcagggagg 9300 
cggggcggtg cgtgccagca gcaggcgccc 9360 
gggggagcgc aagaagaagc ggctccgcaa 9420 
cc 1 1 at t tec cctctaaagt ggtcgtttaa 9480 
atcgtggctg tattcattct ctcaacgcga 9540 
ggtcttttct tctgtttcag cgagatcccg 9600 
cagtctgagg ccgaggatcc ggcggccgca 9660 
gaggecgegg atcgcctacg ggaagecgag 9720 
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gaggccgccc aggaggccgc ccgggctcgc 
gcccgggccc gccaggccga ggaagccgct 
gaggaagccg ctcgggagaa agccggattt 
gcagctcgcg atgaggtcgc gggcgcgtcg 
gcgacaactt ccggggcagc tggcgacgag 
tcaggcgacg cccaggacca accaggtccg 
ggcggcccga gccgcgtggc atcctctcca 
ccactgagcg cagagcccct tctgcaggcc 
gggcttagtg cccaggtgga ggccctgcaa 
gcgcatgtcg aggaggggcg gcgctcagtg 
caccgccggc atgtctcgga gcttgaagcc 
gaagtggagg aggagcgggg ggctgccctc 
gacaccctcc gccttcaata cgggagctgg 
gcccaggggg tgcttgacgc tgccgctgcc 
gcgtcccgac ggcgcgaaga gacccttgag 
tgcgtcgtgg agagggatct ggcggaccgc 
ctggcggcgc acgagtccgc ctgtgccgaa 
gcgctcaccg agcgggagcg agctctcgag 
gacagcctgt ccctccgcga ggcagcgcag 
gtccgcgccg agaggaccgc actgaaccag 
gagctggacg cgagggcgcg cagcgacggg 
cgcctcgctg ctgccgaaca taccatcgcc 
ggggaggtcg aggccctccg cttggcaggc 
gtctcccgcc tagatcgcgc cggtcggcag 
tacgccgcca accatggagg cctcgcccag 
cggctccccg aggagctcga gaagacaatt 
gcggtggagc tcgtactggc gagttaccag 
gcgctggatg agttccctcc tgggaccgag 
cgaccatatc gtccacagct tcgagggctc 



caggtcgagg 


aaaccgc teg 


ggaggaggee 


9780 


cgggaggagg 


ccgcccgagc 


ccaccaggcc 


9840 


cgccaggacg 


aggcaatggc 


gact tccgag 


9900 


ct tgagccca 


ct tecteggg 


cgacgctcag 


9960 


gctgcgggcg 


egtcget tgg 


gcccac tccc 


10020 


agggacatcc 


ctgagtcegg 


cact tccatc 


10080 


aggcggctct 


tccccacgcc 


t tctatcgcc 


10140 


t tggccgccg 


caaacaccgc 


ggtgt tggac 


10200 


gcagagtggg 


eggage tcga 


cgccgcgtgg 


10260 


gaggccatgg 


tggaggtggg 


ccgcaaggca 


10320 


cgtaagaagg 


tgt tggcgga 


aatcgccaag 


10380 


at tgccacca 


gcgtgatgaa 


egaggegcag 


10440 


gaggcggagc 


tagggaaaaa 


gc tcgacacc 


10500 


cgagaacagc 


gggcggggga 


gaecgaageg 


10560 


gcgcgcgcca 


tggcgctgga 


agagcgcgcc 


10620 


gaggccgccg 


tcac tatccg 


ggaggcaaca 


10680 


gaggagtccg 


cac tccgcct 


ccacgaggac 


10740 


gaggccgagg 


ccgcggcgca 


aegge tggcg 


10800 


gaggagcagg 


cgcgccgcac 


tc tggaatgt 


10860 


caggccgctg 


acc tcgaggc 


gcgggagaag 


10920 


gcggctgcgg 


gegaaaaega 


c t tagccgcc 


10980 


gatctgcagg 


gcgcgctaaa 


ctcgtccgcc 


11040 


gaggtagggc 


ccggcatgct 


t tgggacgee 


11100 


gtgggcctct 


ggagagggcg 


gaeegtaaag 


11160 


cgcctc tcga 


agatggccag 


ggctctccaa 


11220 


aagtcatcct 


cgagggacct 


cgcccaagga 


11280 


gccagggacc 


ccaat t tc tc 


tccatggatg 


11340 


gacagcgcgc 


gcgcaggtcc 


gggatgeege 


11400 


agcccc tcgg 


etcgegt teg 


cccccaac tc 


11460 
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cgacgaggag gacaatgccg gtggtgcaga cgacagtgac gatgaggccg gcgacccggg 11520 
cgtatcggat tgatccccca agcccccgcc attctttagt tttttcttct tttccttctt 11580 
ctaaggcctt cgggcctctt ttttgtatag atcaacttaa tctgtaatca aaaatgaaga 11640 
aatttttgtg tcaatttcat cttgctgtgt gtatgagatg aggatgatct gtgacgtggt 11700 
ccttttgcgt cttagcttga ttaagggctc gtgcccaggt cccagtcctc aaaaggcgtg 11760 
ggtcggggct agtgcctggg gagatccaca tgtcgagact ggccaggccg ggaacgtggt 11820 
gaccgagggt tatgggtgac ccgattgtgg gtttttgccg attccccccc ggagttcacc 11880 
acgccccggg gcacggctcg gttctgggcc ccgtttggcg attttagccg acccgagccc 11940 
ccgagggcag gattgagcac gagtgaccta tttcaagtca agattcttca aaaggaaaaa 12000 
aaaacacaga tacagccttt aggaaattga aactgctttt attgaaatac tgaaataaga 12060 
gaaataagaa tgtgcatgtg tggcagcccc cggccaacgc tgcacgcccg agggggtgcg 12120 
gggttggccc gagcccgaaa cctgacaccc gacccccccc tcaggggtag aagcgacgaa 12180 
ggtgttcgat gttccacggg ttaggcagct caatgccgtc gcccgtggcc agccgtatgg 12240 
agcccggccg ggggacgccg accactcgat acggaccctc ccacattggt gagagcttgc 12300 
tcaatccagc acgcgtttgg acgcggcgta ggacgaggtc gtcgacgcag agtgatcggg 12360 
cccggacgtg acgctgatgg tagcgccgca ggctctgctg gtagcgcgcg gctctgaggg 12420 
ccgcgcgccg ccttcgctct tccaagtagt cgaggtcatc tctgcgaagt tgatcttgat 12480 
cagcctcgca gtacatggtg gcccgaggag acctcagggt gagctcggat gggagaaccg 12540 
cttccgcgcc gtagacgagg aagaaaggcg tttccccggt tgctcggctt ggtgtagttc 12600 
ggtttgccca gagcaccgct agcaactcct cgatccatga atcgtcgtgc ttcttgagta 12660 
tgttgaaggt cttggtttta aggcctttga ggatttctga attggcgcgc tccacttggc 12720 
cattgcttct ggggtgggca ggtgaggcga agcagagctt gatgcccatg tcttcgcagt 12780 
agtcgccgaa gagttcacta gtgaattggg tgccattatc cgtaataata cggttaggca 12840 
ctccaaaccg ggccgtgatg cccttaatga atttaagtgc ggagtgctta tcgatcttga 12900 
cgaccggata agcctcgggc cacttagtga acttgtcgat cgcgacatac agatactcaa 12960 
acccgcccgg ggcccgccta aacggtccca ggatatcgag cccctagaca gcaaatggcc 13020 
acgaaagtgg tatggtctgc agggcctggg ccggctgatg gatttgcttg gcgtggaatt 13080 
gacacgctct acatcgccgg accaggtcga ccgcatcatt gagagctgtc ggccaataga 13140 
aaccctggcg aaaagcttta ccaaccaagg tgcgcgaggc ggagtgggct ccgcattcgc 13200 
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cttcatggat atcggcaaga agcacaacgc 
ttccattagc cgcgcgccga tagagggtcc 
gatggacgcg ttcactccct tcgcggtcct 
ggatctcggc aatccaagca atcaatctaa 
aggcctggac ttcgacgggc ctcgggggcc 
cgggtcgcgc cgacggctgg gcaagccttt 
gcgtggacgc gagccgtgag agttcgtcgg 
gaagctcaat cccgtcaaaa tggcgctcca 
tctgcgggtc agagcaccgg tactccttac 
ctaacaccag gaggcggcgg atccccagtc 
cctcgtactc tgccatattg ttagtcgctc 
cgtctccgct cggagaggtc aacgtgaccc 
cgtcgaactg cattacccag tgggcggtgt 
cggggattga gacgggctcg ggagccgggg 
ggctcttgat agcgtgacgt ggttcaaagt 
atttcaccac ccgtcctgta ccctctcgat 
taaccacagt gacccgatgc gcctggaaat 
tagcgtaaag catcttctgg gcctgagggt 
taacaaagta gacgggccgc tgcacctttc 
catccctggg gcactcttcg tccaagcagc 
tgacctcggg gtcggaggat aacaggggcg 
gggggtcagg ggctcctggc gtcgtcggac 
ggggccttag gcctccgttc ggctcggggg 
tcagcacagg gttagcctcg gggtcaaagg 
cagggccttc ctgggggtcg ggggctccta 
ctccggtcgt cgggggcctc aggccaccgt 
tcccgggcca agtcggcaca gggtggggaa 
ccacaaccaa tgccgcacta actacttgcg 
cgtctggctc cggggcgacc ataactgggg 
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cttgttcccg aggaatgcac ttcaggagga 13260 
cttctaccag cacgtagcgt ttggagatgc 13320 
cgggtaaagt cttatctgtg aggtatgctt 13380 
gggagctggg agcgctcccc tcgggtcccg 13440 
ggtcaggcgc gtccgtctcc cctaaggggt 13500 
cttcaaaggc gcccggtggg gtctgggctc 13560 
caatcatgtt atcccgtctg ggcacatgcc 13620 
tacgccgtac ttggcgcacg taggcgtcca 13680 
agacttggtt aacgaccagc tgggagtcgc 13740 
cagctgccac tctgagtccg gcaaggagtc 13800 
gaaagtcgag gcggaccaag tatctgagga 13860 
ccgcaccggc gccctgaaga gacagggagc 13920 
gaggcagctg cgaggggtcc gtgctggcct 13980 
tccactctgc cacaaaatcg gcgagagcct 14040 
gcaaatcgaa ctcagaaagt tcgattgccc 14100 
tatgcaagat ttgaccgagg gggtaagacg 14160 
aatggcgcag tttcctcgag gccatcagaa 14220 
atcgggtttt ggcgtcccgg agggcctcac 14280 
ggtggggccg atcctcttcg ctaggggccg 14340 
ctcgcggggc gcacttgtct tctgtgctga 14400 
gccttcccac agtggctttg gggccgtcct 14460 
aagcgggcaa agggccaact ccggtcgtca 14520 
cctcttctcc ctgctctttc ccgggtcgag 14580 
gcgataggtg cggccttccc acagtggcct 14640 
gcaccgtctg acaagcgggc agagggccaa 14700 
tcggctcggg ggcctctcct ccctgctctc 14760 
gcgcgaaatg agaattatcc tcatcgcgct 14820 
gggtcgccgc taagtagagt agcaagggct 14880 
gagagcttag atacgccttc aactgggtga 14940 
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gggcattttc agcttccttc gtccaggtaa acggtccgga gcgtttgaga agcttaaata 15000 

agggtaacgc cttctctccc agcctcgata tgaaccgact tagggcggcc atgcaaccgg 15060 

tgacgtattg cacatcccta agtttgctgg ggggcgcatc cgctctatag cccgtatctt 15120 

ctcggggttg gcctcaatgc cccgggcaga gaccaagaac ccgagaagct tgcccgcagg 15180 

tacaccgaac acacacttat cggggtttaa ttttatgcgg gcggagcgga gactctcaaa 15240 

agtttccgct agatctatga gtaacgtttc ctggttgcgc gtctttacaa ccaagtcatc 15300 

gacataagcc tcaatattac gtcctaattg gctaccgaaa gaaattcgag tagtacgttg 15360 

aaaagtagga cctgcattct ttaacccgaa gggcattgtc gtataacaat aggttcctat 15420 

gggggtaatg aacgcagttt tttcctcatc ctccctagcc atgcgaatct gatggtaacc 15480 

agagtatgca tctagaaaac acaaaaggtc gcaccccgca gtggagtcga caatctgatc 15540 

tatgcgaggc agggggtaag gatccttagg acatgccttg ttaaggtcgg tgtagtcgat 15600 

gcacatccga agcttgccgt tcgccttggg aacgaccacc gggttcgcca gccactcggc 15660 

ggggttgacg ctgccatcat atttttcggc gatggtgggc cggaaccttg ggggccaacg 15720 

gacattccga agactcgcca caaaggctct acagccgaca ccaccaaccg ggggcacgga 15780 

gggctgattc ccgcgtccgt gttgaggtga cactctggac gaggaagcgc cctccgttgc 15840 

gtgggcagca cttcggtcat tacgccggcg ctcgatgctg gtgcgggcgt ccggcccccc 15900 

acgcagatct ttctgggtcg aaggagtcga cgaaggagtg gcggccgaat ggcgaacagc 15960 

ggctgccgct cgtcgtgccc tccgtcttga cgacgcggag ccggtggtag cagcaccaga 16020 

ggccttggtg gcggaggacc gcccaccagc atctaggcgc tgccgtgccg tcatgactaa 16080 

tttggccacg tcgtccagcc atcgttgggc tggagactcc gggtcaggga cgacaggcgg 16140 

gtgacgtaag agcgcgcccg cagcttggag cgcgccctgg ggcgtgctgc cgtcgccgta 16200 

gacgaggagg cgacgctccc catctcgccg ttcttctcca tcgcccgcga tcggtgaagt 16260 

cgcggatctt tcgaccctct cgagcgcctc cccccgctta ggactttggc atggagggag 16320 

cggtggagta cgagctcgac ggcgtgggtt cggctccccg tcgtcgccac tcacactcgg 16380 

agagaggtcg tgcgcctttg cttgctcggc catcaggctg aacaggaaaa gcttggcgca 16440 

cacggaagag tacgagagct cagaaaaaca cacactgagt cccctacctg gcgcgccaga 16500 

tgacggagcg tggggctcct caccgggaga ccgcgcaggc ccccctttgc cggttcggcc 16560 

ggggactcaa ggtgaaattc taagctctct gtatgtggaa ggtttgcgac cgtcgaaaga 16620 

gcataagaca cgggcgatgt atacaggttc gggccgctga gaagcgtaat accctactcc 16680 
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tgtgttttgg gggatctgtg tatgaaggag ctacaaagta tgagccagcc tctcccttgt 16740 
tctgggttcc gaatctggaa aagtccagtc cagtccagtc cccccctcta agtgggcaag 16800 
gtcctccttt tatatcttaa ggggatacca catgcaccat ctccctcctt tctgtggaga 16860 
cttaccctat cttttcataa atggacggag atttgtatag ttgccgtccg aatgaccttc 16920 
tgataggacg gcccatacct acctccactt ccgccgaaag caggtgcgac gtgggattat 16980 
ggctgtctgc tgacgacatg accagtgtca gactggtcac aaattgctca ttcctgtcca 17040 
ccacgcgtca gtttagcaat ctacatgttg gcccttcttc acacaacatc ttgcctgtaa 17100 
tggttaggat gaagcctggc atatatctaa ccaggactaa cgtgccatct ctaggaggta 17160 
acacgctagc tccagctggg gacgagcgcc tagaaaccct cgtcctgacg ggatggggcg 17220 
aggcgtgcgt cagatcgcct gtcgccacct aacccgcgat ctgaccggtc tgtgactggt 17280 
cacagaccgg ataaacgagt gcactgcact tcgttacatg cggcgtgaca cgctcagcca 17340 
aaccacaata aatgtggtta ggtgagcccc gctgtgctca cctaacccat acacgcggag 17400 
caaaaaccca cgaggggtcg gggcgcctcg gccctcgggg ccgaggcggg tgcggtccga 17460 
ccccctcggg gggactaaga ggagggcgaa cacatcaccc tcgggcccga cgtcccccga 17520 
gggtgccagg ccacgtgggc gattgtgtct gcctcaaacc tctagtcatg atactcctga 17580 
tcccatgtca ccgacaaggc catccgaatg tattaaggag taaaagttac aagaaaaaac 17640 
accataatgc accaatgtgc atgaccacac accatacact acccccaagc acaaaccact 17700 
gagggtgaag cctagcacca aacgaccgcc actaagtgtg accaaacgcc gctaggccta 17760 
cggcagcaac acatagatga gacttcgaaa acgatgccac caaggtggtc acgacatcta 17820 
ggatgctgcc atcgtccalc taaaaagatg tggttttcac ccagagaaac tcatcaagaa 17880 
ggggagaggg taacccttga cagcgcccca aggaggttac gacgcccgaa ggcgtagccg 17940 
ctgccggtcc ggtgaaccac cggactaggc ttccgcctag gaccctatag ccttgatcgc 18000 
agatcaccgt ccaccactca gaaccaccac acagacaaaa ggtagcacgt agcttccacc 18060 
acaccgcacc gacgcccctt cgtcggccga ctccatcgaa ccaccatccc tgagagctgg 18120 
cccaggaccc ctccgttcca ccacccgccg gccgccttgc cagttttggc caaaggagaa 18180 
cccgggactg ggtgacattg cttcggcagc ctgagcttcc cccgctggcg agctgctgtc 18240 
tcaatccaac ctagaaactc cccgcaaaag aaggggatga gctctaggaa gggcgagggt 18300 
gccgaccggc aacgaggaag acaacccatc gactccagct ccctttgcac taccatctgg 18360 
ccctgcgcca atgccggata cgctgtcgct ccggctccgg cgccacccac ctgcaccccc 18420 
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tttgcctggt ctccgcgccc ctcctggctg cgtcgcgccg cccagctggc cgctaagggc 18480 
accgcgacgg ccgcccggct accgaggcct ggccgcgcca tgggacagct cgcgctggca 18540 
ccagcgagcc acggccgtcg cgctgttgcc ggcgccagcg agcacaaccg ccagctccaa 18600 
gggccgagca tgccactgag ccgccgccgc tgccgcccgg gccggctgca cgtcaccggc 18660 
gcacacgacc gcacgccgcc acgctccgcc tccgcgcccg aggcagcccc atgccattgc 18720 
cgcgcacctc gcccgcccgc tgccgagccg ccaccgcgca ccttgctgag ccgccaccgc 18780 
cgtccctagc cgcctcgtgc cgccgccacg ccagatccag gcgcgggatg gccggatccg 18840 
gccttggggg cgccggatcc accgcctccc cacaccgcca cggcgtcacc acctccgacc 18900 
gcagtgaggg cttcgtcgtt tgccccatcc tcatcgcgtc gaggaggaag acgccaagaa 18960 
aaaagggcct cgccgctgcc ttccttgctc gctgccggct tcgccgccgg cgagctccgg 19020 
cggcggcgag gtgggggaga agaagtgggg agtgggcagc tagggttttt tcgcccccca 19080 
agccgcccgt gcgagagcga cggtgggggg gggggggact ttccaacctc ttccagtgtt 19140 
ctagttctcc acgttatgta actcaatttg tttaaccata gaaagtaaga aacctaccag 19200 
cgtgttaagc tctctttcat tccctttctt cttcctggtt ttgcttccat cacatgtcaa 19260 
gtgaagggtt cttaactacc attactccta cacatctaat ttttttctca gatctttcgc 19320 
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actaaaaaaa atcaaaacga cttataatat gaaatggagg aagtagtaga ctataacaaa 20100 
tttaaaccgt gctttgattt tagagcatca ctaatatgtt agcaataatc tatccctaaa 20160 
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aactgaaaat aggaagtgaa aaatcttttc 
actaattaaa atattcataa ttttcctttc 
ttgaaatcca attggacaat ccaaaaaata 
cacacaaatc ttatctcaat cccgcgggaa 
ccgccgccgc cgccgccgct cacggggaac 
gggcgccgcc gccgctgctt gggagatagg 
gttaggtttt tccccatccg tatcttcagc 
atcggacggc tcagaacgcc tccatcgtca 
gccggagggt cgaacaaacg cagtcagagg 
ttgcgggctg agatagtaaa tggactgaaa 
taaataaatg ttgaaaaggt gtttatatta 
taaaaaatat tcaaagagca ttattaatca 
atatcatatt atttcacggc gcacggtagg 
gagagaaggg acattgttta tttccagaac 
ataaatataa tcattattat agcattagtt 
cgcgcagaag agatcgatcg cgatctccct 
tctccacgcc ctgctcgtcg ccgatctcct 
cccctctatc ctccactggt gccgcccacc 
ttggtttccg ccggcgctgc tgctgcacct 
cgcttcccgc gctgttggcg cccttcgctc 
cgcggggggc agtggcgccg aggacgcacg 
caggggcgcc tcgatctacg get tgaaccg 
cgcggccgcc gtgtcccgct acaaccgcat 
cgacttgtgc acctacggca ttctcategg 
cggtttcgcg gecttgggea atgtcattaa 
cactcctctg ctcaagggcc tctgtgccga 
gctccgcaga atgaccgagc teggctgeat 
caaggggctg tgtgatgaga acagaageca 
tgatgatcga ggaggaggta gcccacctga 



cgtccaagag atagectaaa tcttatctta 42840 
gtcacattaa attttegtec gtaaatccga 42900 
gagaaaaaga acagaaaaaa taataaaaag 42960 
gctgccgacg ccgccgaatc cgctcgagcg 43020 
gatgtcgctg ctgtcgcacg cggtatggga 43080 
atatggagag agaaggaaat gtgagggagg 43140 
gaeaeggagg cgatccaagc tgtccatcag 43200 
ggccgcgcat gcttgatggg ccgagggaag 43260 
aggagttgga ggaggtaaag tagaatttat 43320 
atggcccata gagaaattgg gaattttatt 43380 
tcaaaattag aaattaagct ccgaaaattt 43440 
tgattaattt aataaaaatt aaatccaacc 43500 
aaaatgegea gctgttgtcg ctgacggtgg 43560 
tatcttttat aactcccatg gaactttaaa 43620 
tttttctgtc ttttttttcc ccaagagcgc 43680 
gccccgacgt cgccggccga tctctcattc 43740 
acaccatccc tgccatctcc tccttcccct 43800 
tetcegtata agacaaactg cgttgcggcg 43860 
gtcagctagg gcgggcatgg cgcgccgcgc 43920 
ggaeggcteg atccaagggc gaggaggecg 43980 
ccacgtgttc gaegaattge tccgccgtgg 44040 
cgccctcgcc gacgtcgcgc gtgacagccc 44100 
ggcccgagcc ggcgccgacg aggtaactcc 44160 
ttgctgctgc cgcgcgggcc gcttggacct 44220 
gaagggattt agagtggacg ccatcgcctt 44280 
caagaggacg agegaegcaa tggacatagt 44340 
accaaatgtc ttctcctaca atattcttct 44400 
agaagctctc gagctgetge acatgatggc 44460 
tgtggtgtcg tataccactg tcatcaatgg 44520 
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cttcttcaaa gagggggatt cagacaaagc ttacagtaca taccatgaaa tgctggaccg 44580 
ggggatttta cctgatgttg tgacctacaa ctctattatt gctgcgttat gcaaggctca 44640 
agctatggac aaagccatgg aggtacttaa caccatggtt aagaatggtg tcatgcctga 44700 
ttgcatgaca tataatagta ttctgcatgg atattgctct tcagggcagc cgaaagaggc 44760 
tattggattt ctcaaaaaga tgcgcagtga tggtgtcgaa ccagatgttg ttacttatag 44820 
cttgctcatg gattatcttt gcaagaacgg aagatgcatg gaagctagaa agattttcga 44880 
ttctatgacc aagaggggcc taaagcctga aattactacc tatggtaccc tgcttcaggg 44940 
gtatgctacc aaaggagccc ttgttgagat gcatggtctc ttggatttga tggtacgaaa 45000 
cggtatccac cctgatcatt atgttttcag cattctaata tgtgcatacg ctaaacaagg 45060 
gaaagtagat caggcaatgc ttgtgttcag caaaatgagg cagcaaggat tgaatccgaa 45120 
tgcagtgacg tatggagcag ttataggcat actttgcaag tcaggcagag tagaagatgc 45180 
tatgctttat tttgagcaga tgatcgatga aggactaagc cctggcaaca ttgtttataa 45240 
ctccctaatt catggtttgt gcacctgtaa caaatgggag agggctgaag agttaattct 45300 
tgaaatgttg gatcgaggca tctgtctgaa cactattttc tttaattcaa taattgacag 45360 
tcattgcaaa gaagggaggg ttatagaatc tgaaaaactc tttgagctga tggtacgtat 45420 
tggtgtgaag cccaatgtca ttacctacaa tactcttatc aatggatatt gcttggcagg 45480 
taagatggat gaagcaatga agttactttc tggcatggtc tcagttgggt tgaaacctaa 45540 
tactgttact tatagcactt tgattaatgg ctactgcaaa attagtagga tggaagacgc 45600 
gttagttctt tttaaggaga tggagagcag tggtgttagt cctgatatta ttacgtataa 45660 
cataattctg caaggtttat ttcaaaccag aagaactgct gctgcaaaag aactctatgt 45720 
taggattacc gaaagtggaa cgcagattga acttagcaca tacaacataa tccttcatgg 45780 
actttgcaaa aacaaactca ctgatgatgc acttcagatg tttcagaacc tatgtttgat 45840 
ggatttgaag cttgaggcta ggactttcaa cattatgatt gatgcattgc ttaaagttgg 45900 
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aatataatat ttaattgcta accctacaaa taattacgca 
aacggaaggt taattactaa tttaaattat ggattaatta 
ttgcgtgcca tggcatctaa atacacatga aataatggtc 
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taaattaaaa catatattgg gtaaacctcc tttatgtaaa 
aatttgtaca agggataaac taaaatcggg ttaaatagaa 
tctaggtgct cgacgtggtc cctggcccta ttttccccct 
cctcgcgccc cgcgccacgc cacccgcgtc gcgtcgccgc 
ccgttccgcg ccgctcgtcc gtcgctccgc cgcctcgcgc 
cgtcgccgtc gccatcaccg cgcctggccg cccctgaccc 
cgtagccgcg tgcgcgttcc atcgccgctg ccgcgccgcg 
cgtccgccgc gcatagcccc gcgccgccgc gccatcgtgt 
ctcgagcccc gcatccctct cgagccccgc acgtcgcgtc 
tcgtcgtcgc cgatgctgtc gcgtcgccgc tgccgcccgt 
gccgccgctg ccgcgttgtc gctgtcacct tcgcgtcccg 
ctgccgcccc gtcatcgccc gctcgtcgcg cgcgccgccg 
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cctcgagcca cacgcgtcgc gccgtcgcgt cgccattagg 
cgccctataa aaccccccgg ccacccccct ttcaccccac 
tcttcctctc ctccttcccc tcttcgtccc ctccaccgcg 
cgccgcgccg tgcgccgtcg tcgcgccgcc ctcgcgccgc 
gccgcgccgt gcgccgacgt cgtgccgccg tcgccgtcgc 
cgtcgccgtc gtcggtaagc cgccgtccct tccctcgttc 
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tSSC t t CCC t 

W 55 55 w w- * v w v w 


gtactege tg 


c t tgc tec tg 


cc tst t sgst 


t aacccgt 1 1 


cca tcgaa 1 1 


70200 


tssst aascs 

V 55 Q Q » U V* 55 V/ 55 


aaaca t cgee 


tea tatsssc 


a 1 1 tsssst t 

%A www 5*^ 55 55 55 w w 


c tsscascc t 

w w ^5 ^5 v/ %a ^5 v x/ w 


taggc t cgee 


70260 


a t CCStCSCC 


sasc 1 1 ccaa 


s tsaccsscs 

55 C> ** v O v C3 


c 1 1 s 1 1 ss t a 


tat t tgc t ts 

w u w v v 55 \j> w w 55 


c t tst t cc tg 

V/ W w 55 W W V W 


70320 


1 1 tggtggc t 


gege t aaa t c 


1 1 1 tgtgc tg 


cat tgaa 1 1 1 


a tgccaccca 


tat acagcaa 


n n q o rt 


at tac tgagc 


tgaaataat t 


eggctaat ta 


ggtccagcaa 


tatgacatct 


cgtggat tga 


70440 


atgetaage t 


gacat tgtat 


cac tgatget 


ggc t tatata 


taggt tgt tg 


agaagtgaag 


70500 


atgtcgacag 


gtgaaaccc t 


gcgtgcagag 


c tatcatcca 


ggacgccgcc 


tttcggtttg 


70560 


aggctatgga 


t tgtgat tgg 


aatcagta 1 1 


tgggtggtga 


tcttct ttat 


ac taggt t tc 


70620 
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a t g t gee t c t 


ggtccatata 

{-J If Vy VI U t u. v vt 


ccsaaggaag 


ccgaagaag t 


cc 1 1 tgataa 


gat t ccagta 


70680 


t c t c aaa tec 

fc *V L> Vy U U U • Vy V* 


c gga tgt 1 1 c 

Vy V* * » • » w 


caaggaga 1 1 


gcagt aga t g 


aag 1 1 cgtga 


gca tgc tgt t 


70740 


g t cgaaaac t 

£3 ■> Vy U I* UU v It 


teegtstgea 


agaaagecac 

XX £5 1* VX \A V V \v 


gega t a t egg 


t gcaggagaa 


acat tacgag 


70800 


aaaga 1 1 c as 


er era aaa t gc t 


ggcacac t tg 


gt t aggag t a 


aa tcgagtga 


tgecgat aat 


70860 


1 1 £?aercc aa t 


gcagc t egg t 


gt accaa tgt 


ga t agggc tg 


gt age t cgta 


1 1 c t ggt gat 

v * vy v 00 * £5 v* * 


70920 


era a ererr a err t 


r erer err aa t err 


t aggaggcac 


1 1 1 tc tcaat 


a tgcaac tgt 


c t cagca t cc 

v • vf u. f^t Vy u V Vy Vy 


70980 


r r t r i && t t cr 


ertrtrrraera 


attrtrtrat 


r t gggr t gger 


er t r a 1 1 ggt t 

glV/U l l> gg 1 


t ac t c t gaga 

If U Vy W vy IgU g U 


71040 


era 1 1 1 erera gr 


a t err aar aaa 


t egg 1 1 1 1 cc 


aaggagaa t g 


t ca 1 1 ggaga 


gggt gga tat 
^ 00** • ** » 


71100 




a r r er t erer t r er 

UV/Vjg l>55 » O 


a r t r a t aaa t 


ggaar t gar g 


t r gr aa t aaa 

If V/ g Vf U U h tX U U 


gaagc 1 1 c 1 1 

g U U 5 Vy k I Vy t i 


71 160 


aa t aa t a t g t 


aagaga t cc t 


gaaa t c t a 1 1 


c t gcgt 1 1 1 a 


cagaac 1 1 gt 


gac t cc t tc t 


71220 


era t errra tea 

& U I 5 v v U i v> u 


tat taat 1 1 1 


ct tt teatat 


ggt gc tgc ag 


gggecaggea 


gaaaaggagt 

O ****** V* Q ^3 V* • 


71280 


t cagggt t era 


act t gaggc t 


at tggccacg 


tcaggca t aa 


gaat ct tgtc 

X* X* V X/ V V V X/ 


cgee t tc t ag 

x/ x/ x/ w t* x/ « xa 1^ 


71340 


gat a 1 1 gt gt 


t gagggaa t c 

» 0 u g g g u u 


cac aggt aaa 


gctatttatc 


aa t cacc 1 1 1 

U VI >* Vy U. Vy Vy V If V 


gc t gat gga t 

O vy » v* v ,q q v* v 


71400 


ggc t ace 1 1 1 

56^ fc ugv 1 fc * 


tfftttctact 


ggcaca t tat 


t tact tgea t 


aggga t gt ag 


ga 1 1 gc t c 1 1 

xx » w x/ v x> v w 


71460 


erer tctatgtr 


race t ac t ca 

w U v v v U Vy I v U 


ccaga 1 1 a t c 


t c aaggga t a 


ggt tat t cc t 

£y g t IfUfc If Vy Vy If 


gac t gcac t c 

£j 1* Vy k Vy VX Vy b Vy 


71520 


ettatgetat 

V/ Ir 1 u 1 I u. 1 


cga 1 1 1 1 1 tc 

V* £3 UVIftlrVbVy 


ret t cc aaa t 


c t ga t ggt gg 


ga 1 1 cagca t 


geccag tgac 

O v V V U {5 If U Vy 


71580 


aera 1 1 a t ere t 

U £3 CI I t Q Ir 5^ b 


c ag t ccac aer 


aaacc 1 1 c 1 1 


tggaccacca 


t tc 1 1 1 tacc 

I k Vy b t If V U V V 


a t gaaaa t gt 

U l> Q U U U U Ir g V 


71640 


crcrr rata err t 


r r era a a err t a 

Vy v g a u ag v* k u 


erera 1 1 r ar t a 


gaagrgr ar a 


art gr 1 1 a 1 1 

Uw I gV; I till k 


ggt t tgt tag 


71700 

1 A 1 V/ V/ 


t t erf?r t a t aa 

1 1 56^ v u 1 ciu 


r a a erer t r 1 1 a 

v UQ5o * ^ * i u 


r t era a a t t a 


r 1 1 eca t ag t 


teat tact 1 1 

L Vy U i I U V I L I 


g t gaa t gee t 

O 1 & u U IgV V V 


71760 


gt tc t tgt tc 


t teaegt t tc 


1 1 c tea tgea 


tgttcaattc 


t aaa 1 1 tg t a 

l UUU L fc l>g t U 


1 1 ca tga t a t 

U bVyU I 5 U 1 11 1 


71820 


er t r r a a err t a 


rtfftattrtr 


r aaaeraaaa t 

V/ u u ug u u u u u 


cagaag t cc a 

V/ d ^ VA IX 5 b v w U 


1 1 rare t a t g 

I t vy U vy Vy lUlg 


t a 1 1 1 1 cc ag 

b U L V V I w w Ug 


71880 


1 1 1 1 ccgcc a 


1 1 1 t gga t ac 


t gc t c t agaa 


acaag t taat 


aa t a t aga t a 

U U If U If U Q U V u 


1 1 tatatggt 

• V b V* » ** » O CD • 


71940 


1 1 per r a g t g 


r t err 1 1 a aer t 


gar r a t r gag 


a t agaaa 1 1 g 

Ll I UgUUU l> Vg 


r 1 1 aagaaa t 

Vy V V UUgUUU l> 


a t ac t aaga t 

U if U v IfUUgU 1 


72000 

1 U \J \J \J 


er 1 1 era e t *? t r 


aerff t er 1 1 1 1 r 


gera t aa t r 1 1 

gga 1 au 1 v i i» 


g 1 1 ace aaca 


aa t agg t cc t 

UU l- Ug5 k Vy Vy If 


a t gaa tat aa 

U I g U U l> U If u u 


72060 


tggtgtctgc 


t teaegtaat 


tcaaaatcca 


cac teageca 


aaataatctg 


caa tagggtg 


721 20 


t tgaaaatat 


gat tatgt tt 


c tccc t tgt t 


t tcatcatga 


ctacagaaat 


gaacaatgt t 


72180 


gc tacatct t 


gtaataat 1 1 


gtggt 1 1 tea 


at tgaacaaa 


acat ccatca 


aatgatatc t 


72240 


acagcaatat 


at 1 1 tgcac t 


tc tgagcaca 


caataggt 1 1 


gagtgtat tc 


gagtcatggt 


72300 


cat tgat t ta 


agctttt tat 


t tcac tacat 


aaccat tgat 


t tgagtgtat 


c taaggagt t 


72360 
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p 1 2 1 1 1 ppap 


a ap t a p t t ta 

U tig I (11/ I k I U 


1 2t t aa t 22t 


etc t cc 1 1 at 

k \> k ks Is k k U V 


2C 1 1 1 £gcca 


t ccaaac tea 


72420 


t tac tet tet 

k k a I lg I Vg L 


t taat at 1 1 1 

V I UQ k U L I k k 


t ae teg 1 1 ae 


1 22 1 2 1 ccaa 


atctttct tt 


e t £ t ac a t c a 


72480 


tac tatet 1 1 


ttertaptpta 


1 1 aaac 1 1 cc 


at cp tatcat 


c 1 2ac 1 1 2 1 1 

\y k U \J k k O ■ k 


a t a 1 1 cca22 


72540 


a t 2 p 1 1 t a t 

a k 6 v k i £3 i u l 


ap era a t a t 2 t 


paa t aac 222 


aac 1 1 aeaac 


a2t22C 1 1 ca 


tss t scca t2 


72600 


r pp pa a p a t p 


ptpttpttap 

glgl HI Idl 


p t PPPaa ppp 


p pa a t pa aap 

igiid igddag 


t tet tct t22 

k Vg * kV/k k 66 


aa 1 1 2p t aaa 

U CX k Igv I uuu 


72660 


PP at 99 (79 9 9 

6^6 Ladgadd 


paaappa t pp 

IdQdllQ I I £ 


t pp pp 2t p a a 

l llllg Hdd 


a a a pa a a a pa 

aaagddddgd 


at tct tc t tc 

a 1 1 g i> i V/ 1 kVy 


ap 1 1 1 a2P t p 

UV/ k k I tlgv kV/ 


72720 


t t t t a t a t p t 


atatpt t tap 

didigi 1 idg 


t t pp a t a a pp 

1 igiaiQdii 


pattttppat 

vat l k iviai 


a a p 1 2a a 1 1 2 

aai igaa i kg 


2 1 a t ap a22p 

6 k k* k UV/QggV 


72780 


ttarttattt 


a p a t pa a pp a 
dud igddgid 


a t a pa pp p a a 
d 1 dgdgiidd 


a oaf tptapa 

dug 1 ig lata 


p p PPPa t a t P 

ll665 Cl ^ a i v 


aaa t p a a pp a 

aaa i vudgia 


72840 


apataptaat 

dii d idi iaa v 


p Pa t pa a pa a 
i&d igddgdd 


1 1 p a a t 22P a 


aaptttpt 2a 

Ck GL Vy k V k I gU 


t t t t22C t t2 

k k k I bO*' • *6 


2P t aa2a 1 2c 

gv k U UgU kgv 


72900 


t ppp t pp a pp 


pa a pa pp pat 


a t p ap aap t p 


2ap t tat 222 

0 u 0 " * a *666 


aac 1 1 1 1 222 

UU V V k k k OOO 


t a 1 2 1 1 2a t a 


72960 


1 1 1 1 1 1 terea 

1 1 l 1 t 1 1 55 a. 


2 1 1 aff t a 1 1 a 

5 k i> ag 1 a 1 v a 


atctttccta 


t 2C t t a2C 1 1 

k \S k k Ug V k k 


1 1 ac t 2t 1 22 


aa t 2t seas t 


73020 


a r 1 1 p pp 1 1 a 

a 1 1 1 b &i via 


t tpatapapt 


ataaaatttt 

a 1 a aua 1 1 u k 


apa 1 2P t2C2 

Uv U v gv » 6 0 


aac 1 1 1 2 1 cc 

UUv » k k 6 ■ V V 


t test atat t 


73080 


a t a a p a pp t a 


pp tttptpat 

gV k k k V k V a k 


t 2P t a t p a 1 1 


2a ttcatttc 

6 U V I w Q I k k V-» 


a22t a t2t22 

ugg ku ko 66 


cccc t2a£t a 


73140 


t pp p a a p a p a 
igiiddidid 


pp t p t p t t a a 

60 1 « l 8 l idd 


a ppa pa a pa p 


tpat2tctap 

k gU Ig L V k U \V 


as 1 1 1 1 22 1 2 

ag k k k k gg k 6 


1 2C t a 1 1 ac t 

k 6 kUk I U V/ k 


73200 


frpfl a pp a p t p 


apt pp t a Pa p 


atppaptt pa 

U k Vs l> Ck£) I I gU 


t t a t 22P P 22 


cc 1 2c t aa 1 2 


a22t 2a2ca t 

i*bb * b u o v u k 


73260 


atafppfapa 

did l til I d I d 


a t p t p a t pp p 

<l iv 1 1/ a igig 


tat tatetat 


2t t acaaaap 


t PP2 1 ap tat 

l 1/ V 6 k Ck \> k U k 


1 22aaa 1 1 a t 

k 6 O kUk 


73320 


titan a&c a a 

III ttlsgl dd 


aataapptpt 
dd 1 ddig 11 1 


a t a p t a ppa p 

d 1 aw 1 dggdg 


a pa ppa a 1 1 1 

agaugaa 1 k k 


PP t t P 322 t 2 
6 1 k itagg ig 


tat 22c 1 2t c 

i a 1 ggv ig i v 


73380 

1 Kf V %J \J 


t ppp apt t p t 

l (15 l l 6 1 


p t a p t p t p t a 

I I dl Ig I I Id 


pt tapppt tp 
6 i 1 din t 15 


t c tcac 1 1 1 1 

i v 1 1> av k k k k 


apaptptatt 

av ag i v ktkk k 


pt 1 1 tat 1 1 1 

6kkkkUkkkk 


73440 


t P 9 PP9 PP t P 


a p t a pp t p t a 

al I dgl Igld 


1 9 p p t tptpa 

1 d 1 1 1 igiid 


tatataapaa 

kaiavaavaa 


pap t2taap2 

vav ig 1 aa^g 


t 22a t 2PP t t 


73500 


PP 9 PP t PP 9 t 


p t a p t ppa p t 

lldgl 66 a 6 * 


ppp t p a a a a t 

£ 6 1 llddddl 


pa t PP t t PPP 
gdiggi iggi 


a p a a pa a pa p 

aiddgddgag 


p 1 2a a 2a 22 1 


73560 

1 u y u u 


9Pt tP9PPPt 
a 6 1 1 bd^t I I 


pa pat ppa pp 

gdld I 66 a oo 


t p a a a p p pa p 
1 iddditgdi 


p a 1 1 p 2P2P t 

1 a 1 116661 1 


p 1 1 a a ppp 1 2 

v k laagvg ig 


ptptppta2t 

\y k \j I V V k CI 6 L 


73620 


ppp apt pa pp 

SS^dl l6 a 56 


t pp p t p Pa p p 

1 & i & i igdii 


p a pap t p t Pa 


2aaaa2app t 

gaaaaguv/ v k 


ap t a 1 222 1 p 

uw i a 1 5 66 


at2tt2tt C2 

a ig 1 *o* 1 ^ 0 


73680 


pa t pp t p pa p 
6d 1 giy 1 tgag 


ppa pa a pa t p 
gidgdd&d 15 


Lllld L I I I 6 


t pa pp 1 22 1 a 

ib fl 6o l 6g * tt 


ap 2p 1 1 1 p t p 

Uvgv 1 k k V L ky 


pt t tppt2ca 

V I k V V U t> gb (1 


73740 


ataapat tpa 
didaidi lid 


tpatat tata 

lid id 1 1 a 1 a 


t p a t t pp a a t 

via 1 igidfli 


a aa t p 1 2aa2 

aaa kv w g> ci ca t> 


C t t t t2C t 2t 

\/k k k Igt I g t 


aa t cc t ac 1 2 

UU kV>V kUkv kO 


73800 


aaggaccgga 


ggagceggag 


gggcaacac t 


gecaatgeag 


at accgagtc 


caagacaagc 


73860 


tcaagcgaat 


tcgagataag 


tggegataga 


agggac tcag 


ggccatcagc 


aaggt t tcaa 


73920 


c tc taagaag 


aeggtgatea 


tagtcaagaa 


caatggc t tc 


aaaactctat 


gcagtaacat 


73980 


ggtggttggc 


agagaaaaag 


gggtat t tct 


ggagggcat t 


gca 1 1 1 tgta 


t tgtaggtct 


74040 


gcatggcggt 


agagactgga 


gagagcacag 


tgtctgatga 


tggatacccg 


gagacc tgta 


74100 
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at tccca t tc 


agtat tc tgt 


t tgt tagtca 


agcagc t tgt 


acagatcgt t 


gtc tgt tcca 


74160 


tt ttt tcatt 


c t tctggt 1 1 


tt t tgtt tag 


gaggc tc t tg 


gat t accagt 


acgaaccgc t 


74220 


gtc tc 1 1 1 tc 


t agaa t cacc 


aaca tggaac 


c ta tcaatat 


t tac tactag 


tac tacgac t 


74280 


tgct t tct tc 


t tgc tgaga t 


c tatcatgta 


c tgt acat aa 


c tgacgtgt t 


cage tgcac t 


74340 


tggacaagt a 

• C3 XX v xx XX ^3 x xx 


ga tgc tcgt t 


c tgtatgtcg 


aat 1 1 ac t tg 


atgaggtcga 


gcat taagta 


74400 


cca terse tec 


asccesc 1 1 c 


tgt t tagt tg 


tgc tgaca tg 


cggcggcgac 


c teaege tgt 


74460 


2 1 fireccca 1 1 


c t tea tc 1 1 g 


ggecgaaac t 


gt ageaaegg 


gcgt aeggee 


catc ta tatc 


74520 


ggga t tet t c 


ggcccgt tgt 


aga tgggccg 


gateggga 1 1 


gegae 1 1 acg 


tgcgacccat 


74580 


1 1 Cggt t ggg 


ccggtggt cc 


gc t ac t tea t 


c t agcagtgg 


t eggeggcag 


ggt t cacaat 


74640 


tccaa tagaa 


tccaaaca t t 


at t gga t tga 


gt t aaaaaca 


caaaccaa t c 


ggcttt ttgt 


74700 


caggt t caga 


aaat ttt aaa 


c tgaat 1 1 ta 


att ttttgac 


aaaaatc tat 


t tagat t teg 


74760 


tctgtttttt 


t aggt t tgtc 


aacggat tea 


gcgaaatccg 


atga tatege 


tcgtgagtgg 


74820 


at 1 1 1 teatc 


cest a t cgag 

w ^1 * XX V W ^1 X* CD 


at t gtgaacc 


c t tgt cgege 


at tgee tgac 


aaagacaacc 


74880 


agt gaaecgc 


est gcgcgcc 


gcgtgcgcgc 


cgcgtgacgc 


gaaga tgege 


aggaaggaac 


74940 


aagc t ggcaa 


gcggcgcgcc 


ca tgacggcg 


geggegaega 

CD CD ^D ^* vr ^3 


cgacccgcgc 


gcgtgcgtgc 


75000 


or t c aacgc ac 


eccaccgscc 


gasa tccstc 


ag t ggccgcg 


gctatatata 

C3 v » XX V XX w XX V XX 


at acategtc 

xx *» xx x/ xx w xy {3 v v 


75060 


arr t c ac acc 


ccccacacac 

Kf \j \j \j U. V U V U w 


cgagt cat eg 


c t egceggag 


1 1 agagt t eg 

v w xx cd CD xD 


t ageggegaa 

w xx x/ CD CD CD 


75120 


eera t a t accc 


atatattata 

XJL V U> V XX lr |» XA If U 


gatggega t t 


ggt gt tggtg 

toto^to 1 " ^ 0 0 0 


gc tgc tgege 

CD ^D ^3 X/ f^y X/ 


cgtgc tgc tc 

x/ CD ^3 CD v * xy 


75180 


f?022C ffffCffC 


tectcttctc 


CtC t CC22CC 


accaca tgt a 

V/ w ix %✓ VX V ^5 V vX 


agcacgccca 

xx ^3 x/ xx v CD ^* ^ ^x 


tct tct tct t 


75240 


ct tct tc t t t 


t tttctt tct 


t t t t t t t t t t 


1 1 1 1 tggaaa 

If l< V It |g £3 <JL U Ufc 


t gagcegcag 


c t gacaaaaa 

X/ x CD ^x XX xx xx xx 


75300 


era t par t cac 


aca 1 2£a t ac 


ac t £t est ga 


cac t aaccaa 


tgee t aagee 


at 1 1 tgt 1 1 1 

XX |r X tr |» £3 W W W W 


75360 


Ct tgt t t tgg 


att tttctt t 


t tatgtgtat 


cac 1 1 1 tgc t 


tgttgctct t 


geagatge 1 1 


75420 


a t ea t tccc t 


gga t ccaaac 

£3 ^ I* V V* Xrf u u u 


ggcaaca t ca 


cga taaaatg 


gga tgtga tg 

CD xD xD xD xD 


caatggac t c 


75480 


c t ea t£gc t a 


tgc tg taagt 


agcggtggca 

I3 ^ CD CD O CD 


gt acaccaac 


atctctacc t 


ttat tt tcgt 


75540 


ctcaacc tgt 


acat 1 1 acac 


t ate t tgt tc 


tac tacctct 


aat aaaaaaa 


ta tat t tgat 


7 C C (\(\ 


gtt ttaaaat 


ctat taagt t 


ctagagat ta 


ggaaagc tac 


acatggt 1 1 1 


atgttttgat 


75660 


actat taagt 


agtatat ttt 


ataagt tata 


t tgaaggctg 


gggt t tcaaa 


agt t tgac ta 


75720 


cactagatc t 


tat tcaaagc 


gtc taatgat 


tac tgaaegg 


aggaagtatg 


aact tataga 


75780 


ct tgaagt ta 


aacagcatag 


ccacatctct 


tcatgtatac 


t teatcegt t 


tcatat tata 


75840 
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agattttcta gcattatcca 


tat teat ata 


tgt gcgt c t a 


gat teat taa 


tatctatatg 75900 


aat tgggcaa 


tgctataaaa 


tc t tataacc 


tgasaaaegg 


agggagta tg 


tcgeaaacaa 


75960 


caacaacaat 


aacaacgagc 


aaaa t c tgt a 


t cgaat cegg 


1 1 tccc tc 1 1 


gtaactgtat 


76020 


caaagatc tg 


tcctctgaaa 


cgtcccc tgt 


t catcaggcc 


gt tgt cacac 


tgtccaac ta 


76080 


ccagcaat tc 


cggcacatcc 


agccaccggg 


gtggcagctg 


gggtggacat 


ggcagcagaa 


76140 


ggaggtgatc 


tggtccatgt 


acggcgcgca 


ggecatcgag 


cagggegact 


gc tccatgtc 


76200 


caaggagggc 


agcaatgtcc 


prraracc t s 


caasaasp a t 


cccaccst cs 


tcgacc tcct 


76260 


cccgggcacc 


ccaatcgacc 


t ffp a era t r er r 


p a ap t err ** erp 


a aserp t gts a t 


cac tgagege 


76320 


attcagccag gacccggcaa 


a 1 1 p t f?p p ffp 


cr t pert t tpaer 


a t p 




76363 


<210> 28 














<211> 53905 












<212> DNA 














<213> Orza sativa Asominori 










<400> 28 














gatcagtgag 


tgagagtgat 


gtgc tat tga 


ttt teste t a 


ssa 1 1 1 tec t 


gtgetc t tct 


60 


tcttct tctc 


c tctctacca 


agaaagatcg 


a t ssassasa 


a 1 1 1 st assa 


cgcgtt tctc 


120 


acgaat tact 


tagctgt taa 


tgatcagct t 


sa 1 s 1 £ t acs 


a t a t sa tsst 


gcagagtgaa 


180 


agt tgtgt tg 


t tcac tggtg 


gatcatggga 


t sssaa tats 


seat tst tet 


aagatgtaac 


240 


tcaagtgt 1 1 


tcttttttgg 


gattactttt 


sst aa t aasa 


sc t tssst sa 


tcgaaaac ta 


300 


cagatggt tt 


t tcttttaag 


t tgtatgatc 


t c tgt asas t 


ttt t sast aa 


tttgtagt tt 


360 


tgtaccc tat 


caaagatcat 


c tc tagctgc 


etc tsasc t c 


t ccaac t c t a 


tatgtccatc 


420 


tc tagtatat 


atgtcccata 


t t tctgactg 


aaaa 1 1 1 1 ca 


ast csst tss 


t tccctccgc 


480 


ctggatat tc 


1 1 tcagctaa 


ttagatt ttt 


ttt aaa t sa t 


aaa 1 1 1 sc t a 


aaasc 1 1 s 1 1 


540 


caaat tcagc 


taagatctat 


tcaaac t tea 


at t tctc tat 


cgaaa t tccc 


ggaaat t tea 


600 


at tcaatcat 


tccccaatac 


atgecgat 1 1 


cegtaatat t 


gaaccatgac 


atgtaaacaa 


660 


cgaaggaatc 


aagggcatat 


ttagt ttcat 


c tcacatcga 


a tataeggae 


acacat t tga 


720 


agt at taaat 


gcactctaat 


aacaaaacaa 


at tacagat t 


ccgccagaaa 


actacgagac 


780 


gaa tc tat ta 


agcctaat ta 


atacatcat t 


agcaaatgt t 


tac tatagca 


ccacat tgtc 


840 
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aac t ca t sac 


scaa 1 1 assc 

O V IX U k k u O O 


1 1 aaaaga 1 1 


est c tcscas 


1 1 tec t sacs 


aaccsts t aa 

\A tX \S v » V tX IX 


900 


t tat tat 1 1 1 


t tctacsttt 

It * \y l» IX \* <0 V •» * 


aatac 1 1 1 at 

IX %X Ir %X \* » ■» » IX V 


st a tstsccc 


aaatat tcaa 

(X tX v VX v Ir \s (X IX 


tstsacaacs 


960 


t saaaa 1 1 1 1 

V g U U U U I l> Ir t 


t a 1 1 t ssaac 

I IX k k b {5 IX IX ^ 


t aaat aser.ee 


c taatat tc t 

V> W IX tx V IX W V/ » 


1 1 caasa tat 

t* V V/ tX \X £2 tX b tX |r 


t asaa t as 1 1 

v u 0 IX k IX l> t 


1020 


a t ccc t c t cc 


acc t ccc tsc 


ac aaac as t h 


aac t tc 1 1 1 c 

IX IX \S |r » V » V W W 


t cc t tsssca 


cassast ast 


1080 


aec a ere t ccc 

U O t U o t t t t t 


esaaacasaa 


ascaa t caas 


caaast cc ts 


aacc t saasc 


a t c c t saaac 

u ttt t 0 u U U v> 


1140 


r a err a erar erer 


r aeraaaccas 


t ssscccass 


csa t ascast 

to** " **oti*o " 


1 1 1 tcstsst 

t |r t kto^OO* 


r r ererr er t ar a 

1 1 0 0 *-* 6 1 utu 


1200 

1 u U U 


err raaaa tar 


t ererr r a t r ss 

t oo ^ ^ t t o o 


s t err r t a r a t 


aera a t saer t r 

ci g> ci tx 15115 


cart er erar err 

tut t 0 0 CA ^ 0 ^ 


a err t a r r a r r 

uot tuttutt 


1260 


cr t o t cr t err t a 


cart sar r err 


r err t c/r t r cf t 
151 1151 


r erar r aert t er 

touttugb v 0 


tar erererozr t er 

*> o^oooo^* • 0 


art tattrter 

at i 1 u t 1 1 1 0 


1320 

1 O u \J 


aa tttrtaat 

U U t It U V/ t U U t 


sst t tat t ts 

oo tttuttto 


erererer 1 1 1 aca 

0000 + + *> **o a 


ac ac t ? a ererer 

utut *>o u ooo 


s t s c 1 1 1 asa 

0 • 0 ^ v ■ t u 0 ** 


tec a a a era t er 

t tt u u u 0 i 0 


1380 


tsaas t 1 t ss 

t o *■* **o • • • oo 


scstst caca 


t cesstat ta 


tat a tast st 


cscacassst 

V O O O O 


st t tssscac 

O • • ■ 000 1 U V 


1440 


t aa t aaaaa t 

i> u u v *x yx u IX vi V 


ac t aa 1 1 at t 

tX V/ w IX IX V Ir LX V |» 


sa t cc tat ac 


sa t aasc tat 

O • ^x u 0 ^ • ** * 


a t aa t ac t cs 

IX t ^X IX tX w w V/ ^> 


a t s t sacacs 

u t 0 * & ** \y u 0 0 


1500 


ccaaaac 1 1 1 

V/ V* IX I* U IX h Ir m 


aca tccc tea 

IX IX www W v ^3 IX 


ate taaacac 


cc 1 1 1 1 aaat 

w \y v v p v u> tx tx i» 


asasta 1 1 ts 

ix ^5 \x 0 » ** v v 


ststsaaa t a 
0 0 * & ********* 


1560 


taa 1 1 1 teat 


1 t sssaasaa 

■ »00O****O*** A 


set eaetsas 


a 1 1 1 ssaaaa 

Ul> l> t O O vl IX IX IX 


aaaaasca 1 1 

vx tx IX tx ix 0 V/ U t Ir 


t c aa 1 1 aaaa 

VVsUUV tuuuu 


1620 


aa 1 1 1 sec as 


c as t aaa taa 


asaaac tact 

IX w> tX (X w Ir IX w v 


csst 1 1 1 s t a 


a 1 1 aaastsa 

IX W V vL (X IX t O U 


ss 1 1 1 1 ssc a 

Oo • ■ * L ootu 


1680 


c 1 1 c 1 1 1 sec 

v t t V> V I t O V/ 


c t aaac t ccc 

V li uuuv too** 


ctccatttta 


t aaastsasa 

i> ix ix tx 0 » 0 0 *** 


aces t sc asc 

U \* \j 0 • O & 


aaaascc t sa 

u u u u 0 t v to** 


1740 


aaaserc aaaa 


a era a a era a a t 


t er t a era erer 1 1 


1 1 1 r a erera 22 

V t l>tUOO u OO 


a t ac aac t as 

U t (X t u u t t u 0 


er t ererer t r t r t 
0 ■ 000 1 1 1 1 1 


1800 


aartrtrtat 


sr a err t er t erer 

O ^ **0* > ' ^ o ^ oo 


t r t er t erera err 

It Vo t O& ol O'-' 


aa aar era t era 

uauui/ga v o** 


aat sera a erar 

uu t 55UU5UV/ 


ererera r e r 1 1 era 

000 CL * v O*' *" 0 u 


1860 

1 O U \J 


c era &qq t o"a a 


ff a a a a r era err 


or t f t c/a r r a 


rorfraarra i 

tg l taatto. i> 


or ar cr t pa a r a 

Oo^o lb aa » a 


cr t a &c a r r a r 

0 lugtattat 


1 J L \J 


t a a cc t ffac c 

Ittilv/U I o ** t t 


sasaerer 1 1 era 


a era a era t err a 


a t r a ar erer erer 

Q itaatoooo 


t ar t a t a& 1 1 

tUt kUVUo* * 


ccc a r era a 1 1 

tttUto u *i* » 


1980 


t r r c a err aac 


a a r ererer t 1 erer 


ttrtrartar 

l It ktCLtLut 


tc ffa a t t r 


r r t er t ererr t r 

tt l& l ggv » V 


aaraartart 

uutuut tut t 


2040 

il V X V 


aP'taratrct 


1 1 1 strrat t 


a tera taaaaer 

cl iga 1 aaaag 


t tr tatr t ta 

v 1 t v a. 1 t l 1 a 


atttttattt 


ararert 1 1 t t 

ututo^ * * * * 


21 00 


caa ac t er 1 1 1 

tUUUttgt t 1 


1 1 1 aa 1 1 1 tc 

tttUUttttt 


tatataaaaa 


atarttaaaa 

Cl tUt t I LI CX Li (X 


tatraaataa 

t u t t u u u t uu 


aatc tat 1 1 1 

uutttut t t t 


2160 


t ffp a er 1 1 1 1 a 

too* 1 © 1 ■ • • ** 


aa aaac t c aa 

aauttQV/ t t u u 


ttaatratat 


atattatt era 

utut tut t 0 


c t tat 1 1 1 at 

tt tut t t tut 


1 1 1 ar er t ffera 

t t tuto L oo a 


2220 

uuuv 


rtaaaatatr 


t tratrt t r a 


1 1 1 aegt t a t 


fft t r 1 1 1 1 r t 

glltilVlti 


r a t r a a ffa t a 

tu ituuga LU 


rat era t a r a t 

tu tgalutul 


2280 

uu OU 


tagcatgt 1 1 


IX _ _ _ ^ X X 

t tcaaac tgt 


1 1 1 1 taat 1 1 


tgtatataaa 


ct tac tc taa 


aatatcaaat 


2340 


aaaat t tact 


tttagggttt 


ataaaagtaa 


aactcaat ta 


atcat tac ta 


act tgt t tea 


2400 


1 1 1 tacgtgg 


ac taaaatat 


c t tcatct tc 


ate taaggtg 


gtgt t tggat 


ccaaggac ta 


2460 


aa 1 1 1 taatc 


cc tatcacat 


eggatat t tg 


acac taat ta 


gaagta t taa 


acatagat ta 


2520 


atgatgaaac 


ccat tccata 


accctggac t 


aat tegegag 


acgaat atat 


tgagcataat 


2580 
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taatccatga ttagcctatg tgatgctgta 
gcttaaaaaa tttatcttac gaattagctc 
tacgtttaat acttttaatt agtatacatc 
ctaaatcgaa aatcaccgaa tggctcgtca 
ccaacaatcc aacggctagg aagcgcccca 
caagtgggtc ccaccccttc cttccttttt 
ttggctagct agctagcttg gcccaacgcc 
gccgagctca gcgcctcagc tccccctcct 
tttcccccaa atccgcacgc ctctcccctc 
aaatccggat cagccgcagc cgcagcagca 
cccccccacg acgacgtcac ccacatcccc 
aaatctctct ctcctctctc ctatgcgcgc 
gaggcggagc agcagcagca gcagcagctg 
cccgctcctt ctccgacggg ggaggagggg 
cgcaagacgc gttcgaattc gacggggagg 
cgtcgcagtc gtcgcacccg cccgcgccgt 
acgaggaccc gccgccgccg ccccggcggc 
cggagcccgc cacggcggcg gcggcggcgg 
agtacggcga gatgatggag agcgtggacg 
ccaccgcgcc gaggcgggtg cgccgggcca 
ccgcgccgcg ccgccgcgtc ctccgggccc 
tttttttctt acttgtctgc gctgtaagta 
ttcgcgggca atcttggtga ggaatcttgt 
gtttcttctg cgtaatcttg gcggaaacag 
cggcatttct gtgggaaatg aaccaccttt 
gtgttgcaat ccgtagctat tgccttcatc 
tttaccaact tgtgtttgtt ttcttgttct 
atcaccgtgg tggtgcagaa ttagatgttc 
tttggtaccg agtgttacag ctgggtttag 



gtaaacatgt actaattacg gattaattaa 2640 
tcatttatac aattaatttt attgttagtt 2700 
cgacgtaaca ctgatcgata caaacaccaa 2760 
tcctcccaca tgagatgcca agatggaaca 2820 
tcccacccac cgcctaaccg ccttcctatg 2880 
tttttctttt tacaaatccc cttccctttc 2940 
acgagccgag ccgagcacat ccggagccaa 3000 
cctcgtccca ttcccggttt cctcctccga 3060 
cgcctccatt tttcccgatt cccaattccc 3120 
aaaaatttcg aaatccaaat ccaaacccat 3180 
acccccgcga gacgagacga gacgactccc 3240 
cgccgccgcc gccgcagcag cagcagctag 3300 
agatgatcgt gcgcacctac ggccgcagat 3360 
agcgcggcgg cggcggtggg ttctcgtcgt 3420 
aggaggacga cctcgtcctg ctggggtcgt 3480 
cgcaggagtc gtcgtcgatg tgggacttcg 3540 
ggcgggggag gggtgggggt ggggactacg 3600 
cggcggccac ctcgctcatg gaggcggagg 3660 
aggcgaactt cgcgctcgac gggctgcgcg 3720 
gcttcctcgc gctgctcggg atctgcgcct 3780 
aggggtcggt acaccaaaga accctccttt 3840 
aagaataaca attcgcgttc ttgctcttgc 3900 
tagggttatg aaattgggca gccagttctt 3960 
tgggattttg tacgattatg gctccgtaat 4020 
agggcatttg accttcgaac agcatgcttg 4080 
ttaggcacaa gaacttgttc tgaattatga 4140 
gagttttctt gcttggttag ggttagggtt 4200 
gctacttgtc ttaacctctg ccttgcccaa 4260 
gaagtgtgat ctttgagcat ttctagcatg 4320 
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ttggtctctt 


tattttgeta 


ate tcacatg 


gt tgtagagg 


aaggaagcat 


agtgactgat 


4380 


gatgaatgcc 


tagatactag 


aaatacatct 


t tattaactg 


aat taggat t 


get tgggtat 


4440 


ctatgtagat 


atgactgtag 


aatgt tac tg 


c tggaaatgc 


tatccaatat 


cca t tgatct 


4500 


ctagcctaat 


atatctctcg 


aggecaagag 


atcagtcaat 


tttgaacttt 


caggagagt t 


4560 


tctatttggt 


act taatctc 


ttt tatttgt 


tacttttggt 


gcctggctct 


ctt t tcatga 


4620 


t tgc taagta 


gacaggtaaa 


gt tctaccta 


aaattat tct 


taaaagt tea 


aaatcget 1 1 


4680 


agat taagga 


gtgccagcca 


gagee t tagg 


cagagtc t ta 


taaaccaaaa 


geacaatget 


4740 


acaatgt tea 


caaaact 1 1 1 


gtggaatt tc 


cac t tgagct 


gtataaacat 


cgcaatctac 


4800 


tgtgaataaa 


agaagcact t 


gatggaagt t 


catgt tagca 


aatgacatgt 


tt tctgtgag 


4860 


gaggt tgat t 


get tgaactg 


t tatggactc 


ttgeaact tt 


t tattttact 


tcgtacccat 


4920 


t tatget aat 


gtgcacaaat 


aaaat tgctg 


agagtaaaaa 


tgtacaact t 


gt tacgcacc 


4980 


agcacac t tc 


ctatt tgtat 


ccatt ttcct 


gt tgaat t tc 


aaatgtat tc 


aat tgc tgaa 


5040 


at tgt tccat 


tcaacaaaca 


catat teegt 


taatgaaat t 


at tatacat t 


gcgtt ttgtt 


5100 


t tc t tactca 


caagtgtcc t 


ctt ttct tat 


atcc tataga 


t tggtgcaac 


aaat tat tga 


5160 


tgcaattt tg 


gtt ttgaaca 


t tgatgatcc 


tccctgcact 


at tggtgcag 


c tgc tc t tct 


5220 


attcgttttg 


gcaagtgatg 


tgagtacctc 


tcaatcccat 


cct tgtgct t 


ctgtgcatgc 


5280 


t teat tctat 


1 1 1 1 tacgea 


tatcgat tgt 


tttcttttat 


ataacagccc 


ataaaaataa 


5340 


tcacatcatg 


gcaaagt tat 


t tat t tctcc 


agtacagt ta 


tataagta 1 1 


caccact 1 1 1 


5400 


ccatgaat at 


c t tggcatgt 


gat tacaaag 


aagat tat 1 1 


aagaaagtcc 


atget tttat 


5460 


ttcatcattt 


tgt t tgaagt 


tgaactt taa 


tttatggtgt 


aaat t tcagt 


taatat tget 


5520 


ageagctegt 


attctttaat 


ggcataact t 


cact tgtgct 


tat tc tccaa 


tatctccct t 


5580 


cttgttgt tc 


aggt tcaaga 


aaatcat t tg 


t tggattcag 


aatc t tgtgt 


ccatt ttctt 


5640 


c t taaat tat 


taaatcctcc 


agtgaatc 1 1 


gt tgat tcca 


aagcaccatc 


gataggt tec 


5700 


aaact tct tg 


gaatcagtaa 


agt tcaaatg 


c t taatggat 


caaataagga 


t tc tgac tgc 


5760 


at t tcagagg 


aaatcct t tc 


aaaagt tgaa 


gagat tctct 


taagctgtca 


agagatcaag 


5820 


tege tcgaca 


aagatgacaa 


gaaaacaaca 


aggecagaac 


tgtgtccaaa 


gtggct tget 


5880 


t tgt tgacaa 


tggaaaaggc 


atgc t tgtct 


gctgt t tcag 


tggagggtaa 


gt 1 1 taatca 


5940 


aat t tct tgg 


tcatgat t tc 


cc 1 1 tatgac 


cat tataat t 


atttt tatga 


gecaaataag 


6000 


cagt tgecat 


aagt tacata 


gcacc tgt 1 1 


acaatat tea 


tgggtggt 1 1 


get tagcect 


6060 
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t tgc t tcacc 


tgee 1 1 tgat 


tgatgac t tc 


_ _ 4 _ _ A. _ A 1 

catccgtgt t 


gcacaac tga 


at tggagt aa 


Ci on 

0 1 zU 


t tgactgcac 


tagaagcacc 


t atggccat t 


gtcat ac tag 


gaaggt 1 1 1 c 


cc 1 1 a t caaa 


r i nn 

OloU 


tat t tgat tg 


t tacagagac 


t tc tgacact 


gtgtccagag 


teggaggaaa 


1 1 1 1 aaagag 


CO in 

bz4U 


acat taaggg 


agt tgggegg 


4—4 i ~ 4 — ~ 4 

tct tgatagt 


„ 1 A 4 A A _ _ _ 

a 1 1 1 1 tgacg 


A A _ A _ _ A 

t tatgatgga 


4 4 — — — — 4 

t tgeca t tea 


conn 


acat tggagg 


tgagatctcg 


c taacatege 


_ A — 4 A A A — — — 

atat 1 1 1 aca 


_ A 4 _ _ 4 A A _ A 

c t tec t t tgt 


tcaac tc taa 


COCA 

bobU 


aggatggtgc 


A A A A A A 

aagttttgt t 


cct 1 1 1 tgee 


_ A 4 1 4 _ _, 4 X 

at tttagctt 


4 — _ 4 — 4 ~ — 4 4- 

t aatgtgc 1 1 


gaagecacat 


ci on 

64z0 


gaaagcaatg 


ct tgtccaga 


tacatageca 


aaggt tgt ta 


A A A A A — . _ 

tat 1 1 tggga 


catggaaaat 


c i on 

6480 


get tgaggta 


gtaac tat 1 1 


tcatcaggac 


atggaaaat t 


ggc tgeatea 


4 4 _ a a 

caaat tatgt 


c. c a n 

6b40 


tgt ttcatgt 


tgcaaaatag 


J AAA A A A _. 

1 1 1 1 1 taata 


— AAAAAA — AA 

c 1 1 1 1 1 tat t 


c tgcatgtgg 


A 4 A _ ~ 4 ~ 4 

tgt t agtgtc 


n c r\f\ 

6600 


1 A „ A A 

t tacagtgat 


A * 1 A -- 

tec tc tgatg 


at t atatccc 


ccacga t aat 


aatac t tgac 


atatc tacac 


bbbU 


caagtggaca 


t tat teat 1 1 


ggatgt tac t 


A A A____,_4 — 

1 1 tccagc t a 


t ac 1 1 gc tgt 


tct tgcataa 


D i ZU 


_ J J A A 

act t tggagt 


aaat tgcgta 


tccc 1 1 1 aag 


aga taaac tg 


c t tggtgc tc 


ctatc tgtgt 


c 7 o n 
0 < oU 


act 1 1 1 1 atg 


cccccaac ta 


a taa tgcaat 


catat t aege 


tgat aaac tg 


aat aaataaa 


bo4U 


t taacaatat 


A A _ A. _ A _ 

act tctggtg 


gaaacc t tgt 


gt atcagaat 


c tea taaagg 


at acc tcaac 


tyuu 


t tcagct ttg 


gacc taaatg 


aaggaacatc 


X A A _ , » . _ _ A 

1 1 tgcaaagt 


geege tctcc 


A _ A A _ _ _ _ 4 _ 

tct tgaaatg 


c n c n 

6960 


1 1 tgaaaata 


t tggaaaatg 


ccacat t tc t 


aagega tgat 


aacaaggt aa 


A _ A A _ _ A A _ A 

tgt tec t tat 


*7n o n 
* OZU 


atat tctgtt 


tcagt t tagt 


AAA A 

acccat 1 1 tc 


4 A-.AA_.A_A_ 

t tct tctgta 


„ „ „ A A 4 — 4 _. 

ccatc t tc tc 


_ _ _ A _ _ A A 4 _ 

ccc t cat t tg 


7AOA 

7080 


t tctgtgcaa 


aatgtgcaaa 


cagtgtgac t 


A A A — A A A _ A 

t tgtat t tct 


_- - 1 1 ____ 4 A 

get taacat t 


444-444444 

1 1 1 c t t t t t t 


71 JA 

71 40 


tec tgaaaag 


cagtataaac 


tct tacactc 


_ A A A A A A _ 

at 1 1 tgc t tc 


t tgcagaccc 


— A 4 4 — — 4 4mm 

at t tgc t taa 


7QAA 

7200 


tatgagtaga 


aaat tgtacc 


egaaaege tc 


_ A _ — _ A A A 4 

etcget ttct 


4 4 4 ~ 4 4 — >—> 4 — > 
t t tgt tggtg 


A _ _ 4 4 _ A _. _ — 

teat tatcag 


n o c n 

7zb0 


tat tat tgag 


t tat tatcag 


gtatt tttct 


taataataca 


a t atgtccgc 


taacacaa ta 


700A 

7320 


aaatgt 1 1 ta 


aacatccagt 


A A A _ A 

atgt taaagt 


tgcagtc tga 


_ _ _ _ A _ A A A A 

cgee tat 1 1 1 


_ 4 A A A -» 4 ~ rt 

gt 1 1 tgc tgc 


7 o o n 


age tct t tea 


atactgeaga 


11 A A — A A 

at tc t tctgt 


tgt t tccagc 


4 — 4 — — — 4 — 4 

tc tacata tc 


egaaategtc 


7 a a n 
(440 


taaagtc tct 


caacagagt t 


gctctggtaa 


t aacaaacac 


_ _ _ A 4 4 _ 4 A 

caaat t tgt t 


tgat caac tc 


7CAA 

7500 


gttggct ttt 


c tgtgcactg 


1 1 tcaatat a 


gt t tggtege 


cat tcaagtc 


tcac tacaga 


7560 


tgt tgaac 1 1 


gacc tgacac 


ggtggcacca 


atat t tat aa 


aacgctacc t 


gatatttt ta 


7620 


atat t tcatg 


1 1 tec tgacc 


cagat tatct 


tgt tggt tec 


tcatataagt 


t taat tagtg 


7680 


tegt tc t tga 


aac 1 1 tgt ta 


tgcagcagat 


gtcatggggg 


gaact teat t 


taatgatgga 


7740 


aagegcaaga 


actcgaagaa 


aaaaaacc 1 1 


t tgtcgaacc 


agacacgcca 


tagt tgc t ta 


7800 
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tc t tcaaaat 
cagaaggcat 
ggcgagagac 
gcaaatccaa 
aac tccagag 
ggcggtgatg 
ct tggtccaa 
gt tgcaagtc 
1 1 tagtgc ta 
at taaatatg 
gtcacagt 1 1 
atttcctttt 
aatagtat tg 
tatgagacgt 
t tgtatctac 
agtgct taag 
taagtgtaga 
gac tcatgc t 
ttttt tatcg 
gctcct t tct 
tcaaagaaaa 
ccgtat tggc 
aatgacaacc 
tec t tgatca 
agagatgtca 
aaaat taagc 
gt taacc t tg 
tgc tcaat tc 
tccaat taat 



cagaagt t tc 
tcaat tgt tc 
atagcaatgg 
t tagaggctc 
aaatggcaaa 
acccttt tgc 
aaaagaaatc 
atgaaccaga 
aagatgaatc 
tttccttctg 
cteggtt tgt 
caatatggct 
taacatc tec 
gatcc tgat t 
tatc 1 1 1 tag 

I I tacat agt 
aagaaggtac 
tgt tc tgac t 

I I I tatgaga 
tggatatctg 
tgtaacaact 
acacatc taa 
catctggt tg 
tgaagcat 1 1 
atct tgatca 
aat tgegaga 
tagagaagga 
atatcagtgt 
gt tcatgt tc 



tcatat tact 
tccatc tata 
tggtgctt tg 
aagtgggtgg 
aagacgccgt 
ttttgatgat 
gectcagaaa 
ccaacc tgaa 
cagtcttt tg 
atctttcttg 
ct t tgtgact 
cctcaatc ta 
tagaagaaat 
ggaggt t tag 
tacatgatat 
tcagc taaca 
t ttcaaaaga 
gtgagee taa 
tct tccaaac 
gtaaatggt t 
cctggaaaag 
ttctgctgtt 
tgaat tgat t 
cccctcat 1 1 
tgagt tatca 
tcatgaac 1 1 
tagect taat 
tactgt tc tg 
tct taacgac 



atatct tc tg 
tcaagcaatg 
aagt tgaata 
at t tcaataa 
c tatc tgaaa 
gt tgatcagg 
catcaagaca 
gate 1 1 aatc 
gaagac tgee 
tttcttcttc 
ttgt tgagtg 
tagcatc tgt 
tggcaccatc 
gaeagagee t 
gtgctgggca 
tgcatatgta 
ttt ttaagga 
tgt taccttt 
aact tgatct 
aggecgaagt 
tctaattttg 
cct t tctggc 
gcgtcatgtg 
tgttttgtcg 
tct tc t caaa 
gat 1 1 tctgg 
aggtaagtcc 
gcagt tcct t 
tcagaaatac 



gtagtgatgc 
gggcatcaag 
taaaaaagga 
gagegcacag 
atgtaatcac 
agect tcaaa 
aatcaggaaa 
agtegggtae 
tct tggcatc 
aagagaatat 
acatat 1 1 tg 
cgtgtatgta 
catatcatac 
cgagc taaat 
ctctgtgtct 
agacagt t ta 
caatataat t 
acatgccct t 
gtct taatgt 
atgaact t tg 
gt tgcccttt 
aggt tcttat 
gtggact taa 
tggacaacaa 
acagcaaggc 
t tgecatat t 
ctcacatgct 
ggggtcagga 
1 1 tataacct 



tggtctgtca 7860 
tggttcatta 7920 
tcgtggcaat 7980 
ttctgatggg 8040 
cgacagtggt 8100 
ttgggaactg 8160 
tggagtgcta 8220 
aacatctctt 8280 
agttaaggta 8340 
acattcttgg 8400 
aat tcacaaa 8460 
ttctgtacaa 8520 
agtagcaatt 8580 
tgctattgta 8640 
gagtgtagtg 8700 
tgattaaatt 8760 
gtttcacegg 8820 
acattgtcta 8880 
ttttttgeta 8940 
ccttattgtt 9000 
attttgetga 9060 
gaacttagca 9120 
caccatggcc 9180 
ctataacacg 9240 
acaccaggtc 9300 
gggcttgett 9360 
tccttccatt 9420 
ctcagaaaca 9480 
ctccacaggg 9540 
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tacggct t tc 


ate tgcccgt 


gt tcctgt tg 


ate tatctca 


gaatccacag 


agtgaagaga 


9600 


cacagagaga 


tgtcatagca 


c tcctctgt t 


ctgtat tctt 


agcaagtcaa 


ggtgctagtg 


9660 


aagct tctgg 


aac tatatca 


ccggtaat tc 


aaaat tct tc 


aagt tcct tt 


tgt atgtaga 


9720 


ttatatct tt 


gtaaaactcg 


gcat t tat ta 


cctgctct 1 1 


gt ttcaaaaa 


gcagtatt tt 


9780 


att ttgctcc 


t tagcatagg 


tcagcagaac 


agt tgatctt 


at tcagaaaa 


caatat 1 1 tg 


9840 


catgtaacat 


actgt tatct 


atgagatgaa 


aat taatgea 


tgtgtaataa 


tgtcaatgat 


9900 


aaatatt tgc 


tatctgaatc 


cagtc tacca 


ac tctagt ta 


gaccgaaat t 


actgaggt tc 


9960 


tat t tcaaag 


aataat t tag 


tgcaccat 1 1 


gt tcaactac 


tatgaagtaa 


aatggtat tc 


10020 


cct tctat tg 


acategggt t 


agaagtgaaa 


ggecatet ta 


atgcaatgt t 


c teaatgeca 


10080 


caaacccaca 


aat t teat t a 


acacatacag 


at tat tat ta 


acatagctat 


aaat tggat t 


10140 


tccagaagc t 


tgagt tgaat 


t tatt ttgt t 


acaat tgaaa 


gcactgggaa 


cat tagcat t 


10200 


tt t tt ttagt 


tct tggttat 


tgcaat t tat 


aatgt tatac 


agaactgtgt 


acctcacaat 


10260 


gcat teat ta 


tgacat tct a 


tgaaccat 1 1 


gat tgactgt 


tgc t tgtaaa 


caacaggatg 


10320 


atgaggagtc 


1 1 tgatgcaa 


ggagcacggg 


aagctgaaat 


gatgategta 


gaggectatg 


10380 


cagccct tc t 


tettgegt t t 


ct t tcaactg 


aaaggt t tgc 


aatc tgtagt 


tgatggat tg 


10440 


ttt tattaat 


gtctaactac 


t tgcataatg 


tcagcactat 


ggcat t taac 


t tatactgtc 


10500 


tgt taactgc 


aacagcatga 


aggt tcgtgg 


agecat t tec 


age tgect tc 


caaataacag 


10560 


ct taaaaatc 


ct tgtgcctg 


cgc tagagaa 


att tgtggta 


tgtc tccata 


at tct tgaac 


10620 


tactgtttgt 


ataaaaaagt 


atggatgatc 


1 1 tgaat t ta 


c tccat 1 1 tg 


gaaatcat ta 


10680 


at ttttcatg 


tctgaggtgt 


gaggtgtcac 


cataat tgta 


ct tcccatcc 


aggaagectg 


10740 


1 1 tgcaaaat 


t tcacataaa 


taaggaaaat 


t tgaacttgt 


t tcaagt t tg 


aatagtaaca 


10800 


ggatgtt tta 


1 1 tctcaac t 


ggagaaaaca 


t teeggctgg 


gact 1 1 taac 


cct taaaatg 


10860 


c tagtgtgct 


cccac tgtaa 


gat tgtctgc 


tgtcacat 1 1 


gaaact t tgt 


gtaatacc 1 1 


10920 


tatcac tacc 


c t tgagatga 


gagacacaat 


c tggtaccga 


gt taagt tat 


tgataactcc 


10980 


cagt tgaagt 


acagcaccaa 


ateaagecaa 


catgt tggct 


aegtaat taa 


atgttctctt 


11040 


acaacagata 


gaggtaaaaa 


gggagt ttct 


aagtatctaa 


cctct taccc 


tct tggct ta 


11100 


gcactccagg 


cacaac tct t 


tc t taac t tg 


cgat t tagga 


c t tgac tctg 


agaatat tgt 


11160 


gtgcccacac 


tggt tgagtg 


catgee tatc 


taagctgc ta 


gtt tttgttc 


att ttgat ta 


11220 


actctgaagc 


tgectgage t 


tattctgett 


ccatcat t ta 


t taatccatc 


atgtttctct 


11280 
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t tcagtcgtt 


ccatc tgcag 


c tcaatatga 


tcacagagga 


aacgeae tea 


gc tgtcacag 


I 1 O A f\ 

I I 340 


aagt tatcga 


gaaatgcaaa 


c 1 1 tcataga 


aagagtgaag 


aggggee tgt 


acagatcaac 


I 1 A A A 

I I 4UU 


taacaacc tc 


1 1 tgcagcaa 


aaaagcatac 


acacaagtgt 


t tgtc t tggc 


ctggggc tc t 


1 1460 


gcagatggac 


tgatac tctg 


acc tgcagtg 


ggct tgggag 


c taacaatgg 


AAA ^AA-AA 

1 1 1 cat tc 1 1 


i i coo 

1 1 bZO 


ttt tttt t ta 


tgt 1 1 tcccc 


tgt tgttt tt 


_ i _. _ * iii 

gc tcatgt 1 1 


1 1 ,,. A .. .. 1 A A 

tgtgtaat 1 1 


1 A A A A _ A „ _ 

tt tcttctca 


i 1 r o A 

1 1 580 


tctagcgatg 


t tatttttct 


tagcatgatg 


ggagtagece 


tec 1 1 1 1 1 1 1 


AAA i _ A _ _ A 

tt tctc taat 


1 1640 


taagtgtaaa 


gtagcaacag 


catagggatg 


aatgt tcagt 


_ A A. A — aL 

gtagtgtgtg 


A A A i _ ... ,,. I 

gtgt t tcagt 


1 1 H A A 

1 1 700 


tat tcagaga 


cgtccataca 


gtt tgtacct 


tgtgaccaca 


cgtc t taatc 


tgatgaagc t 


1 1 1 £ A 

1 1760 


tagaataaat 


cacatgt tag 


caatgcaata 


tcatc tgcgt 


A 1 aL a 

ct tctctcac 


AAA A . — 

tt tggtggcc 


1 1 a o a 

1 1820 


atcaaat tct 


gtgtagaagt 


gtatggt tgg 


j. i _ _ 1 1 1 

tgtgc tgt tg 


caaatgeegt 


at teege tc t 


I 1 O O A 

I I 880 


gt 1 1 tgtgga 


agt taagaag 


A _ 1 A 1 

tccc tagt tg 


aaataccgat 


A A A A _ ._ A «... 1 

1 1 1 teat gat 


cteggagat t 


i i n a n 

1 1 940 


gatgcaac tc 


tgat tgcagc 


atttcttt tt 


_ i j . i i 
at tagaatgt 


acac tccatg 


A _ A _ _ A A 

c tatcatgat 


1 O A A A 

12000 


gtt tattgtt 


tagtactaca 


agat t tggt t 


XI A A 

aacca t ta 1 1 


t taat atcat 


_ _ A _ _ A A A A ~ 

aat aat 1 1 ta 


1 O A C A 

12060 


taaaatct tg 


gagtaacaag 


t tcataatac 


atgatagcat 


aac 1 1 1 1 tga 


ggc tagtc ta 


1 O 1 O A 

1 21 20 


tgtatat tgt 


ctcct ttgtt 


1 1 taaactaa 


gcac tcaata 


* j ii * 

aat tat tgat 


1 _ _ J _ _ A A 

ggc tgtaat t 


1 O 1 O A 

1 21 80 


t tctgaaggt 


t tcaccggt t 


tcggcccgtg 


c 1 1 tataaat 


agct teggea 


caaaagaeaa 


12240 


aacggtccct 


ccaacacata 


aatggt tgag 


1 1 tacgt 1 1 1 


l i 1 AAA 

cat tatc 1 1 1 


ggtaaaatca 


1 O O A A 

1 2300 


agtccaccac 


gtagacactc 


ataacaaaag 


1 1 tgaatatc 


ctcagaaat t 


ttgact tgag 


i O O f* A 

12360 


tctatct tac 


c 1 1 tgatatc 


ggacatccaa 


ccctccctcc 


ctccc tgaac 


1 1 tatat tat 


1 O A O A 

12420 


tcatat taca 


cctgaact 1 1 


atat tat tea 


tat tacaccc 


tgaagtggt t 


t teat t taat 


1 O J O A 

12480 


tgcatacatg 


c tgaaatagt 


t tgacaacgt 


gagatgeaca 


aaatctacac 


gt tegtc t ta 


12540 


agt tgcaat t 


cat 1 1 tatcc 


ct 1 1 tct 1 1 1 


tc tctc t tac 


ataggaatat 


caatagtac t 


1 O £? A A 

12600 


aat tcacat t 


acaatatagt 


ataaat tggt 


gatcgat tat 


tggcaatata 


_ 1 _ A _ A A 

ctatat taaa 


1 O A 

12660 


tat tcaaaac 


tagtcat t ta 


age tgccaaa 


taagtaaacc 


actatcgaaa 


accacaat at 


i o n o a 

12720 


aaatggcat t 


acaaaact ta 


gggggt tgaa 


tatccaat 1 1 


taaagt teat 


gatgetagag 


12780 


gaat t tctat 


caaaagt t ta 


tgggtacata 


tggacttttt 


cct 1 1 1 taaa 


agaagc tat t 


12840 


ct tatcgtaa 


acgt taaata 


t tttttgtac 


tttatt tttt 


atgat tgaaa 


aaaaaact ta 


12900 


gt 1 1 tcaaaa 


tgat tggtct 


gtatacaagc 


atcaat taga 


ct taataaat 


tcatctaaca 


12960 


gt t tcctggc 


agaaac tgta 


atttgttttt 


gt tat tagac 


tacgt t tatt 


at t tcaaatg 


13020 



67/143 



WO 2004/005515 




CT/JP2003/003154 



tgtgtacgta 


tatccgatgt 


gacaaccaaa 


cccaaaaat t 


4 4— — i-* 1 — — — .4 

1 1 ccc t aac t 


cca tgaggee 


1 3080 


4 A - ■ - 4 - i 

t tacagatat 


_ i 1 j «_ 4 _« __ 

at t tgatggg 


tgt aaagt 1 1 


4 4 4 — - ~ 4 4 4 

1 1 taagt tc t 


t tgggtgcaa 


_ 4 1.4 4 i _ _ „ 

agt 1 1 1 taaa 


1 o 1 a n 

1 3140 


gtatacggac 


acacat t tga 


_ ^_ 4 _ 4 4 _ _ 4 

agt at taaat 


at agacaaat 


aacaaaacat 


_ 4 x _ _ _ x _ 4 4 

at t acat at t 


1 O O A A 

1 3200 


c tgcctgtaa 


acaacgagac 


i 4 4 — 4 4 _ 

aaat t ta t ta 


agee t aat ta 


a tc tgt ca 1 1 


ageaaaegt t 


1 O O C A 

1 3260 


tac tgcagca 


tcacat tgtc 


aaatcatagc 


gt aat taggc 


t caaaaat at 


4 _ i _ 4 _ i _ 

tegtc tegta 


1 O O O A 

1 3320 


at t tacatgc 


aaac tgtgta 


11 .11 A AX 

a 1 1 gg 1 1 1 1 1 


4 4 4 4 4 X _ 

1 1 1 1 tegtea 


_ _ _ x 4 4 _ 4 _ 

aca 1 1 taa ta 


c tecatgeat 


1 o o o a 

1 3380 


gtccaaatat 


t tgatgcgat 


i i i j i _ 

c 1 1 1 1 tggcc 


_ _ _ i i i i ii 

aaat 1 1 tgt t 


ggaatc taaa 


caaggatcaa 


1 O A A A 

13440 


at t tgc tgaa 


ttt ttccaga 


cgtcacggct 


tgt tcatcca 


4 _ 4 4 _ _ _ 4 

tcgt tegcat 


cgegat tege 


13500 


caccgacgcc 


i i iii^ 

t tggt t tcca 


_ — X 4 4 4 

acgaat 1 1 ta 


4 — . 4 _ — _ 4 4 

tcatccgct t 


aaa t acatcc 


aaagc tctcc 


1 3560 


atcgccatcg 


gcggccaacg 


gcgaccgc tc 


cgc tc t accc 


aatccaccca 


tccac tegee 


1 o c o a 

13620 


gccgccccc t 


gatccaaagc 


c tccgccgcg 


ccgccgtcga 


gaggaggagg 


aggaggagga 


1 O C O A 

13680 


ggaggaggag 


gaggcgtgag 


cccc tatggg 


gaccc tec tc 


cggccgcgtc 


cgc tcgccca 


1 o n A A 

13740 


cgccgccggc 


gccggcgacg 


ccacgccgtc 


gaccgcgcac 


ggtagccacg 


cgee tc tcga 


1 O O A A 

13800 


gaggcccccc 


ccccgccgc t 


cgc tgatc tc 


4 _ 4 4 _ i _ 4 _ 

tc t tc tcatc 


_ A x 4 4 _ _ 4 

c tgt t tgggt 


4 i ~ ~ ~ i 4 4 ~ 4 
t tgggt t tgt 


1 3860 


gat t tgggtg 


1 1 1 1 1 1 1 1 1 1 


tccgcagcgg 


tggtggtgag 


cggtggccgc 


ggccgtggcg 


1 on o n 

13920 


tggagtgcca 


gccgcatcgg 


gtgcgccgcc 


gcccgggtcc 


gcaggt tgcg 


gtggcgacgg 


1 1 A O A 

13980 


cgagc tggag 


gaggcggagg 


gagaccgtgg 


tgagatcgga 


ii* _ _ i 

1 1 tcgccgc t 


ggtggtgccg 


1 1 A 1 A 

14040 


c taccatggg 


ggat tcgccg 


caggcgctct 


caggt t tgea 


gcctcc tcca 


_ i * _ 1 1 _ i _ 

c tctct tctc 


1 1 t A A 

14100 


gcaaaatgtg 


t tgc tatgt t 


cc tctcgctg 


ggc tggcc tc 


atagecat ta 


atgtagt t tg 


14160 


ctggaacat t 


acat tcggaa 


cgt tgt tggc 


11 xi. 

aat tgc t tga 


caaaatgtgg 


aat tgtggag 


A A O O A 

14220 


gggagaaaaa 


J _ XXX _ _ _ 

tcgt t tgaac 


c tgcagtgac 


aaaat tgeca 


4 — 4— . X — . _ 4 4 4 

tc tataat 1 1 


t aaaac tgaa 


i i n a a 

14280 


ggtgtggaaa 


tcaaacataa 


teat tgccag 


cacatcat tc 


t tgt taacca 


cc t tgacata 


1 A O 1 A 

14340 


* j ii _ i i 

t tgt tggc 1 1 


ataacagt ta 


gc tccacacc 


aact tggaag 


gtgtcaatgg 


aatgtaagta 


1 1 1 A A 

14400 


taaat tgagg 


ataactggca 


gt tgt taaga 


c 1 1 tctacag 


aac t tgtagc 


age taaaact 


1 A A f* A 

1 4460 


agctat tgtg 


catttatgt t 


tcatggaat t 


tgagcggcaa 


tggatat t tc 


t tac taagac 


14520 


gtataatgca 


aaacaaaaaa 


aaaaaaaact 


atgtctatgc 


agt t tacatg 


taatgtgcgg 


14580 


atgcaaataa 


aatcatgt tc 


atggacaaac 


taatgggat t 


cataccaaat 


tccagaat tg 


14640 


catt tcttat 


gtggt tac 1 1 


ttgtttgttg 


at t tggt tac 


cagacatcga 


tgtggt t tea 


14700 


agggtcagag 


gggtttgct t 


etacgeggtg 


ac tgcagt tg 


cagcaatc 1 1 


t ttgtt tgtc 


14760 
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gccatggt tg 


tggt tcatcc 


act tgtgc tc 


c tat t tgacc 


gataceggag 


gagagctcag 


14820 


cac tacat tg 


caaagat t tg 


ggcaactc tg 


acaat t tcca 


tgt tctacaa 


gc t tgacgtc 


14880 


gagggaatgg 


agaacctgcc 


accgaatagt 


agece tgc tg 


tctatgt tgc 


gaaccatcag 


14940 


agtt tcttgg 


atatctatac 


cct tc taact 


c taggaaggt 


gt t tcaagt t 


tataagcaag 


15000 


acaagtatat 


t tatgt tccc 


aat tat tgga 


tgggcaatgt 


ate tct tagg 


agtaat tcct 


15060 


t tgcggcgta 


tggacagcag 


gagecage tg 


gtatggctgt 


agtc tcatcc 


ctgetttett 


15120 


aagtagacat 


atatacat 1 1 


acagtat t tg 


gtaaataaac 


aagat t ttat 


gaatcatata 


15180 


tgat 1 1 tggg 


gaaaacacaa 


aactc tct 1 1 


gt tggc tgee 


t tgaacatag 


t tc tgt tcac 


15240 


acagt tatag 


cacct tct 1 1 


aaaatgaaga 


actt tgttgc 


atacacataa 


ggccaaacca 


15300 


cataatgaat 


tttgtttat t 


tctatct ttg 


aatgt tagca 


tcgtttttgt 


t taatgcatg 


15360 


atcgcct tec 


tatatatttg 


tagtatgtca 


acat tgtat t 


ecatgetgag 


cataacaaat 


15420 


ggt t tgt taa 


aat tcaggac 


tgtc t taaac 


ggtgtgtgga 


tt tggtgaaa 


aaaggagcat 


15480 


ctgtattttt 


c 1 1 tccagag 


gggactagaa 


gcaaagatgg 


aaagctaggt 


gcat t taagg 


15540 


t tcagtaacc 


aaact taggt 


tacat tacat 


ctaatgagat 


ttttatat tc 


agtatataat 


15600 


gt taacct tc 


tcatggtgta 


ctgacgtggt 


tataaatgtc 


cccagagagg 


tgcat tcagt 


15660 


gtggc tacaa 


agaccggtgc 


tcctgtgata 


cctat tac tc 


t tc tegggae 


agggaaac tg 


15720 


atgee t tctg 


gaatggaagg 


catcc t taat 


tcaggt tcag 


taaagc teat 


tat tcaccat 


15780 


ccaat tgaag 


ggaatgatgc 


tgagaaat ta 


tgt tctgaag 


caaggaaggt 


gatagc tgac 


15840 


actct tat tc 


taaacggt ta 


tggagtgcac 


taaagaaaga 


tggtgttt tt 


t tt tat tata 


15900 


tggaacctat 


tcaaaggcac 


agacaggct t 


tcaaggctaa 


gc t tgt taca 


ggtactgata 


15960 


ctagt tacta 


attact ttcg 


taatcagtat 


aaataagc 1 1 


gtgtagtgta 


atggcat tgt 


16020 


acat t tetge 


act tggtaaa 


1 1 tacagaag 


aggcaagtaa 


tat 1 1 tagag 


gat tgagt tt 


16080 


at tcacccag 


tcatatagt t 


gaagaggcaa 


gtaacc tgta 


agagaggact 


gaacat taac 


16140 


acc tc t tgt t 


cgat t aaaaa 


tgaccaaaga 


gcatcaaaca 


tgtat tcgag 


gctgt tactt 


16200 


tagatatggc 


ccat taat 1 1 


gtt tagttgt 


c tatgtacat 


cc tagt tggt 


gtaaatgeca 


16260 


gt taccat 1 1 


c tatgatcta 


aaacaatcaa 


ctcttttagt 


atat tt tcaa 


aaacgaaaat 


16320 


tcagtacaca 


tgtatgaatc 


t taatat tc t 


tctctagc tc 


gt tacaaaag 


caacaaaggc 


16380 


accgtgtcag 


c tggt tcaca 


t tagc tagt t 


tgtac t tagc 


at tatccact 


agcacct tat 


16440 


1 1 teatgeat 


ateatge taa 


t t tgettgee 


cacgt tgagt 


gggaat 1 1 1 1 


ttcatgtttt 


16500 
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ataat t tata 


tatgttttag 


ac t tctagtc 


cacaat t tat 


gtact tcatg 


t tec tgagee 


16560 


tc tagtatgg 


c tgatagcag 


ac taggtget 


gagtgctgtc 


ettttttgea 


gactgaagag 


16620 


agaagaaata 


caagactgtc 


cat tgt tagt 


cagat t tgta 


aaaatagact 


c tgatgtagt 


16680 


ttacttttgc 


ccctatt t ta 


1 1 1 1 taacaa 


tacaaatata 


taacagatcc 


taagaact ta 


16740 


tcttaat tta 


ggagaagt tg 


c tegt t teat 


taaat taaat 


tgtgaagtaa 


aaatgtgtgc 


16800 


tcgagtc tgt 


caatgcaatc 


ctgtgttctt 


gtt tgaagat 


atggtgtagg 


geaggecagg 


16860 


at tgaacact 


gaatggtaag 


actgc t tc tg 


cet tcagacg 


t tat tgc taa 


attt ttagct 


16920 


act tgcagt t 


agtgctgcca 


cgecgat taa 


gcagtagaac 


aaagtagt 1 1 


tgtcgtgcac 


16980 


aaatgagt ta 


tat ttcattg 


gaaatcgaag 


cgaaaacgaa 


tcaaaagt ta 


gaagaaaagg 


17040 


ggaaact tgg 


taat tactcc 


ataaagagag 


tgcattttat 


tggtaagatg 


gtatccggaa 


17100 


gctgtgagct 


ccgggctgta 


tgtat tctgg 


caaat t tgat 


a t gaga t get 


cgat tattgg 


17160 


ct taagt tag 


cgat atcaaa 


1 1 tggggaag 


caccaaagga 


at tat tgtga 


aggagt tatg 


17220 


ggtgcgtgac 


gt tatctgct 


aggt tcaaat 


cet tgtggct 


atgaatat 1 1 


atetgetagg 


17280 


t tcaaatcct 


agtgactatg 


aatat taatg 


ggtaaggtaa 


gggatt tatt 


gttaatttta 


17340 


gtt tctttaa 


gat tgtgcca 


tcggacgcca 


t teggtaact 


gtaataatgc 


tttgtattgg 


17400 


at tcact tgt 


gt tacatgca 


cgcactaaac 


atgtgctt ta 


cet tt tcatc 


tgtttttgcg 


17460 


t tctgggcta 


gaaactcaaa 


cgt tgaat 1 1 


tccatggtct 


gc tcaac t tg 


acaat tac tg 


17520 


cgtgtcaagc 


gate t tatac 


gcatac tatg 


cgcacaagtg 


at tgtat acg 


gatatgatga 


17580 


cagtataacg 


tgtgatat tg 


att ttt ttaa 


taaaaaaatg 


atgttcct tt 


cc t tgatgaa 


17640 


ggaacaaaga 


ctttttttaa 


aagaagggta 


t tactaaaaa 


caaaaatgae 


aaaaacaaaa 


17700 


tatcagtgca 


catggcaagt 


gtgeteggea 


attttttctc 


tgtact t taa 


acaaaaatac 


17760 


ttctatatgt 


tcttttttat 


aagggtggca 


caaatctt tt 


aaatgageca 


aatatc taca 


17820 


ttggatttat 


taaaaactgt 


ataaat tata 


att tatactc 


tgaaaggt tg 


tgtgcatc tc 


17880 


tct tggagaa 


aatgtataag 


t tgcaaacaa 


acat taatcc 


aegt tatgta 


actt ttt ttc 


17940 


gccggaaagg 


ccgaaggagg 


cc tgaeggag 


cgtggggc tc 


c teaceggga 


gaccgcgcag 


18000 


gcccccct 1 1 


geeggt tegg 


ceggggae tc 


agggtgaaat 


tc taagc tct 


c tgtatgtgg 


18060 


aaggt tcgcg 


acegtcgaaa 


gagcataaga 


caegggegat 


gtatacaggt 


tcgggccgct 


18120 


gagaagcgta 


ataccctac t 


cctgtgtt tt 


ggggggatc t 


gtgtatgaag 


gage tacaaa 


18180 


gtatgagcca 


gec tctccct 


tgt tctgggt 


tccgaatc tg 


gaaaagtcca 


gtccagtccc 


18240 
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cccctctaag tgggcaaggt cctcctttta 
ccctcctttc tgtggggact taccctacct 
gccgtccgaa tgaccttctg ataggacggc 
ggtgcgacgt gggattatgg ctgtctgctg 
attgctcatt cctgtccacc acgcgtcagt 
acaacatctt gcctgtaatg gttaggatga 
tgccatctct aggaggtaac acgctagctc 
tcctgacggg atggggcgag gcgtgcgtca 
gaccggtctg tgactggtca cagaccggat 
gcgtgacacg ctcagccaaa ccgcaataaa 
taacccatac acgcggagca aaaacccacg 
gaggcgggtg cggtccgacc ccctcggggg 
gggcccgacg tcccccgagg gtgccaggcc 
tagtcatgat actcctgatc ccatgtcacc 
atcgccctct ttaagggaag cggtcgggcg 
gggaccggtc tccacaattg ggcagaaacc 
ggtaactcta ctatcaataa tgagcggtct 
cacgaatctg gacatggcga ttcgtttcgt 
cgagcgtaat taacgcgcgc acgatatgat 
ctcatgcgcc gcaagcgggc gaatgggatt 
gcgaaatagt gggcgcgaga agcgaggagc 
actgaggaaa ggatctgttt ccttcctttc 
gccctaactc cttctttcct gtgctctact 
cttcctccgg cgccatggca cggggctccg 
cccgcatcgt gagcgagagg caggctgggc 
ccggccggga gatagtcacg ctgggtgagg 
ccgtcttclt tctccccttt gcaatggcag 
tggatgttct gaagttctac gatctccaga 
cattggccat cttcgcgcat ctgtgcgaga 



tatcttaagg ggataccaca tgcaccatct 18300 
tttcataaat ggacggagat ttgtatagtt 18360 
ccatacctac ctccacttcc gccgaaagca 18420 
acgacatgac cagtgtcaga ctggtcacaa 18480 
ttagcaatct acatgttggc ccttcttcac 18540 
agcctggcat atatctaacc aggactaacg 18600 
cagctgggga cgagcgccta gaagccctcg 18660 
gatcgcctgt cgccacctaa cccgcgatct 18720 
aaacgagtgc actgcacttc gttacatgcc 18780 
tgtggttagg tgagccccgc tgtgctcacc 18840 
aggggtcggg gcgcctcggc cctcggggcc 18900 
gactaagagg agggcgaaca catcaccctc 18960 
acgtgggcga ttgtgtctgc ctcaaacctc 19020 
gacagtagcc cccggcgtta tgccagggcg 19080 
tgacgccact cctaaggcct ggtgacaggt 19140 
caacggtcac aaatcacgca catcggcaat 19200 
cttcaagact gccacattac tcgagtagca 19260 
ctggagatat ggtaacgtcg ctttggtcgg 19320 
ctatctcgac tgccacaacc gcatatccac 19380 
agtggaagcg tgggcgcgag aaacgagggg 19440 
cgggcacagc gttggcaaga gtataaaggc 19500 
gccatcattt cccttgtctt cgccgcttgc 19560 
ttcgccacac gcgctcgctc tcaatcttct 19620 
ctctgctcga tggtagcgtg ctgccgcctt 19680 
tgccgcgccg cttcatgccg gaatctgcca 19740 
gacgcccggc gccagactac ccggggcggt 19800 
ggctggttcc gccattttct tctttcttca 19860 
tggcgcacct cacccccaac gcggtgatga 19920 
tgt teat tgg ggtgcgccca tctcttcggc 19980 
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tgttccggtg gttcttcacc gtgcagtcgg tgtcgccgcc atcggtagtt ggtggctgct 20040 
acttccagcc atgggggccg gtgctgaatc gctacatccc ctgcgccctc cgcaagaagt 20100 
gggacgactg gaagagcgac tggttctaca cccccctcgc cgacgaagcg cgcctctgac 20160 
ttccgagcca gcccccggcg caggcctcca gctggcgggc gccggtagat ctgggggatg 20220 
gctatgacgc cgtcctcgac cgcctggcgg gcctacgatc ccaggggctc acaggggcca 20280 
tggtgtacgg cgactacctc cgtcgtcgga ttgcgccgct ccagcggcgc gctcggggcg 20340 
cctgggagta caccgggtcc gaagactaca tgaggaccca ccagggagtc agatgggact 20400 
gggctcctga ggatttcaag atagtggtcc aacgggtgct gaatctcaac tccatggagg 20460 
cgtccctcat tccccaagga atcctccctc tctgcagcga tccagaccgc gcctccatcc 20520 
tgaccattat gacggcggtc ggggcctcag aggagtgagc tccaaagggc cacgacggcg 20580 
caggcgggag ccgtaggggg gatcaatcta ccccgggagg gggtcgtgct tctgggtctc 20640 
gcgacggagg cccgaggagc agccgccctg ccgacgcccg ggggaagagg aagcagggag 20700 
gaacacctcc cccatctcct ccccgagggg gcggggcggt gcgtgccaac agcaggcgcc 20760 
cggagggggc cgcgccgaca tcgcagcccg agggggagcg caagaagaag cggctccgca 20820 
agatggggga gacagaacca tctcggggaa accttatttc ccctccaaag tggtcgttta 20880 
accgaccccc tcgcaggttc gtctctcacc catcgtggct gtattcattc tctcaacgcg 20940 
agttttcact cacccatctt gttcgtcttc tggtcttttc ttctgtttca gcgagatccc 21000 
gtcgcgtccc tcccgccatt ccaagtccgg ccagtctgag gccgaggatc cggcggccgc 21060 
agaggcccgg aggcgggaat ctgaccggcg agaggccgcg gatcgcctac gggaagccga 21120 
ggaggccgcc caggaggccg cccgggctcg ccagggcgag gaaaccgctc gggaggaggc 21180 
cgcccgggcc cgccaggccg aggaagccgc tcgggaggag gccgcccgag cccaccaggc 21240 
cgaggaagcc gctcgggaga aagccggatt tcgccaggac gaggcaatgg cgacttccga 21300 
ggcagctcgc gatgaggtcg cgggcgcgtc gcttgagccc gcttcctcgg gcgacgctca 21360 
ggcgacaact tccggggcag ctggcgacga ggctgcgggc gcgtcgcttg ggcccactcc 21420 
ctcaggcgac gcccaggacc aaccaggtct gagggacatc cccgagtccg gcacttccat 21480 
cggcggcccg agccgcgtgg catcctctcc aaggcggctc ttccccacgc cttctatcgc 21540 
cccgctgagc gcagagcccc ttctgcaggc cttggccgcc gcaaacatcg cggtgttgga 21600 
cgggcttagt gcccaggtgg aggccctgca agcagagtgg gcggagctcg acgccgcgtg 21660 
ggcgcgtgtc gaggaggggc ggcgctcagt ggaggccatg gtggaggtgg gccgcaaggc 21720 
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acaccgccgg catgtctcgg agcttgaagc 
ggaagtggag gaggagcggg gggctgccct 
ggacaccctc cgccttcaat acgggagctg 
cgcccagggg gtgcttgacg ttgccgctgc 
ggcgtcccga cggcgcgaag agacccttga 
ctgcgtcgtg gagagggatc tggcggaccg 
actggcggcg cacgagtccg cctgtgccga 
cgcgctcacc gagcgggagc gagctctcga 
ggacagcctg tccctccgcg aggcagcgca 
tgtccgcgcc gagaggaccg cactaaacca 
ggagctggac gcgagggcgc gcagcggcgg 
ccgcctcgct gctgccgaac ataccatcgc 
cggggaggtc gaggccctcc gcttggcagg 
cgtctcccgc ctagatcgcg ccggtcggca 
gtacgccgcc aaccatggag gcctcgccca 
acggctcccc gaggagctcg agaagacaat 
agcggtggag ctcgtactgg cgagttacca 
ggcgctggat gagttccctc ctgggaccga 
ccgaccatat cgtccacagc ttcgagggct 
ccgacgagga ggacaatgcc ggtggtgcag 
gcgtatcgga ttgatccccc aagcccccgc 
tctaaggcct tcgggcctct tttttgtata 
aaatttttgt gtcaatttca tcttgctgtg 
tccttttgcg tcttagcttg attaagggct 
gggtcggggc tagtgcctgg ggagatccac 
tgaccgaggg ttatgggtga cccgattgtg 
cacgccccgg ggcacggctc ggttctgggc 
cccgagggca ggattgagca cgagtgacct 
aaaaacacag atacagcctt taggaaattg 



ccgtaagaag gtgttggcgg aaatcgccaa 21780 
cattgccacc agcgtgatga acgaggcgca 21840 
ggaggcggag ctagggaaaa agctcgacgc 21900 
ccgagaacag cgggcggggg agaccgaagc 21960 
ggcgcgcgcc atggcgctgg aagagcgcgc 22020 
cgaggccgcc gtcactatcc gggaggcaac 22080 
agaggagtcc gcactccgcc tccacgagga 22140 
ggaggccgag gccgcggcgc aacggctggc 22200 
ggaggagcag gcgcgccgca ctctggaatg 22260 
gcgggccgct gacctcgagg cgcgggagaa 22320 
ggcggctgcg ggcgaaaacg acttagccgc 22380 
cgatctgcag ggcacgctaa actcgtccgc 22440 
cgaggtaggg cccggcatgc tttgggacgc 22500 
ggtgggcctc tggagagggc ggaccgtaaa 22560 
gcgcctctcg aagatggccg gggctctcca 22620 
taagtcatcc tcgagggacc tcgcccaagg 22680 
ggccagggac cccaatttct ctccatggat 22740 
ggacagcgcg cgcgcaggtc cgggaigccg 22800 
cagcccctcg gctcgcgttc gcccccaact 22860 
acgacagtga cgatgaggcc ggcgacccgg 22920 
cattcttcag ttttttcttc ttttccttct 22980 
gatcaactta atctgtaatc aaaaatgaag 23040 
tgtatgagat gaggatgatc tgtgacgtgg 23100 
cgtgcccagg tcccagtcct caaaaggcgt 23160 
atgtcgagac tggccaggcc gggaacgtgg 23220 
ggtttttgcc gattcccccc cggagttcac 23280 
cccgtttggc gattttagcc gacccgagcc 23340 
atttcaagtc aagattcttc aaaaggaaaa 23400 
aaactgcttt tattgaaata ctgaaataag 23460 
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agaaataaga atgtgcatgt gtggcagccc ccggccaacc ctgcacgccc gagggggtgc 23520 
ggggttggcc cgagcccgaa acctgacacc cgaccccccc cctcaggggt agaagcgacg 23580 
aaggtgttcg atgttccacg ggttaggcag ctcaatgccg tcgcccgtgg ccagccgtat 23640 
ggagcccggc cgggggacgc cgaccactcg atacggaccc tcccacattg gtgagagctt 23700 
gctcaatcca gcacgcgttt ggacgcggcg taggacgagg tcgtcgacgc agagtgatcg 23760 
ggcccggacg tgacgctgat ggtagcgccg caggctctgc tggtagcgcg cggctctgag 23820 
ggccgcgcgt cgccttcgct cttccaagta gtcgaggtca tctctgcgaa gctgatcttg 23880 
atcagcctcg cagtacatgg tggcccgagg agacctcagg gtgagctcgg atgggagaac 23940 
cgcttccgcg ccgtagacga ggaagaaagg cgtttccccg gttgctcggc ttggtgtagt 24000 
tcggtttgcc cagagcaccg ctggcaactc ctcgatccat gaatcgccgt gcttcttgag 24060 
tatgttgaag gtcttggttt taaggccttt gaggatttct gaattggcgc gctccacttg 24120 
gccattgctt ctggggtggg caggtgaggc gaagcagagc ttgatgccca tgtcttcgca 24180 
gtagtcgccg aagagttcac tagtgaattg ggtgccatta tccgtaataa tacggttagg 24240 
cactccaaac cgggccgtga tgcccttaat gaatttaagt gcggagtgct tatcgatctt 24300 
gacgaccgga taagcctcgg gccacttagt gaacttgtcg atcgcgacat acagatactc 24360 
aaacccgccc ggggcccgcc taaacggtcc caggatatcg agcccccaga cagcaaatgg 24420 
ccacgaaagt ggtatggtct gcagggcctg ggccggctga tggatttgct tggcgtggaa 24480 
ttgacacgct ctacatcgcc ggaccaggtc gaccgcatca ttgagagctg tcggccaata 24540 
gaaaccctgg cgaaaagctt taccaaccaa ggtgcgcgag gcggagtggg ctccgcattc 24600 
gccttcatgg atatcggcaa gaagcacaac gccttgttcc cgaggaatgc acttcaggag 24660 
gattccatta gccgcgcgcc gatagagggt cccttctacc agcacgtagc gtttggagat 24720 
gcgatggacg cgttcactcc cttcgcggtc ctcgggtaaa gtcttatctg tgaggtatgc 24780 
ttggatctcg gcaatccaag caatcaatct aagggagctg ggagcgctcc cctcgggtcc 24840 
cgaggcctgg acttcaacgg gcctcggggg ccggtcaggc gcgtccgtct cccctaaggg 24900 
gtcgggtcgc gccgacggct gggcaagcct ttcttcaaag gcgcccggtg gggtctgggc 24960 
tcgcgtggac gcgagccgtg agagttcgtc ggcaatcatg ttatcccgtc tgggcacatg 25020 
ccgaagctca atcccgtcaa aatggcgctc catacgccgt acttggcgca cgtaggcgtc 25080 
catctgcggg tcagagcacc ggtactcctt acagacttgg ttaacgacca gctgggagtc 25140 
gcctaacacc aggaggcggc ggatccccag tccagclgcc actctgagtc cggcaaggag 25200 
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tccctcgtac tctgccatat tgttggtcgc tcgaaagtcg aggcggacca agtatctgag 25260 
gacgtctccg ctcggagagg tcaacgtgac ccccgcaccg gcgccctgaa gagacaggga 25320 
gccgtcgaac tgcattaccc agtgggcggt gtgaggcagc tgcgaggggt ccgtgctggc 25380 
ctcggggatt gagacgggct cgggagccgg ggtccactct gccacaaaat cggcgagagc 25440 
ctggctcttg atagcgtggc gtggttcaaa gtgcaaatcg aactcagaaa gttcgattgc 25500 
ccatttcacc acccgtcctg taccgtctcg attatgcaag atttgaccga gggggtaaga 25560 
cgtaaccaca gtgacccgat gcgcctggaa ataatggcgc agtttcctcg aggccatcag 25620 
aatagcgtaa agcatcttct gggcctgagg gtatcgggtt ttggcgtccc ggagggcctc 25680 
actaacaaag tagacgggcc gctgcacctt tcggtggggc cgatcctctt cgctaggggc 25740 
cgcatccctg gggcactctt cgtccaagca gcctcgcggg gcgcacttgt cttctgtgct 25800 
gatgacctcg gggtcggagg ataacagggg cggccttccc acagtggctt tggggccgtc 25860 
ctgggggtca ggggctcctg gcgtcgtcgg acaagcgggc aaagggccaa ctccggtcgt 25920 
caggggcctt aggcctccgt tcggctcggg ggcctcttct ccctgctctt tcccgggtcg 25980 
agtcagcaca gggttagcct cggggtcaaa gggcgatagg tgcggccttc ccacagtggc 26040 
ctcagggcct tcctgggggt cgggggctcc tagcaccgtc tgacaagcgg gcagagggcc 26100 
aactccggtc gtcgggggcc tcgggccacc gttcggctcg ggggcctctc ctccctgctc 26160 
tctcccgggc caagtcggca cagggtgggg aagcgcgaaa tgagaattgt cctcatcgcg 26220 
ctccacaacc aatgccgcac taactacttg cggggtcgcc gctaagtaga gtagcaaggg 26280 
ctcgtctggc tccggggcga ccagaactgg gggagagctt agatacgcct tcaactgggt 26340 
gagggcattt tcagcttcct tcgtccaggt aaacggtccg gagcgtttga gaagcttaaa 26400 
taagggtaac gccttctctc ccagcctcga tatgaaccga cttagggcgg ccatgcaacc 26460 
ggtgacgtat tgcacatccc taagtttgct gggggggcgc atccgctcta tagcccgtat 26520 
cttctcgggg ttggcctcaa tgccccgggc agagaccaag aacccgagaa gcttgcccgc 26580 
aggtacaccg aacacacact tatcggggtt taattttatg cgggcggagc ggagactctc 26640 
aaaagtttcc gctagatcta tgagtaacgt ttcctggttg cgcgtcttta caaccaagtc 26700 
atcgacataa gcttcaatat tacgtcctaa ttggctaccc aaagaaattc gagtagtacg 26760 
ttgaaaagta ggacctgcat tctttaaccc gaagggcatt gtcgtataac aataggttcc 26820 
tatgggggta atgaacgcag ttttttcctc atcctcccta gccatgcgaa tctgatggta 26880 
accagagtat gcatctagaa aacacaaaag gtcgcacccc gcagtggagt cgacaatctg 26940 
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atctatgcga ggcagggggt aaggatcctt aggacatgcc ttgttaaggt cggtgtagtc 27000 

gatgcacatc cgaagcttgc cgttcgcctt gggaacgacc accgggttcg ctagccactc 27060 

ggcggggttg acgctgccat cat at 1 1 1 tc ggcgatggtg ggccggaacc ttgggggcca 27120 

acggacattc cgaagactcg ccacaaaggc tctacagccg acaccaccaa ccgggggcac 27180 

ggagggctga ttcccgcgtc cgtgttgagg tgacactctg gacgaggaag cgccctccgt 27240 

tgcgtgggca gcacttcggt cattacgccg gcgctcgatg ctggtgcggg cgtccggccc 27300 

cccacgcaga tctttctggg tcgaaggagt cgacgaagga gtggcggccg aatggcgaac 27360 

agcggctgcc gctcgtcgtg ccctccgtct tgacgacgcg gagccggtgg tagcagcacc 27420 

agaggccttg gtggcggagg accgcccacc agcatctagg cgctgccgta ccgtcatgac 27480 

taatttggcc acgtcgtcca gccatcgttg ggctggagac tccgggtcag ggacgacagg 27540 

cgggtgacgt aagagcgcgc ccgcagcttg gagcgcgccc tggggcgtgc tgccgtcgcc 27600 

gtagacgagg aggcgacgct ccccatctcg ccgttcttct ccatcgcccg cgatcggtga 27660 

agtcgcggat ctttcgaccc tctcgagcgc ctccccccgc ttaggacttt ggcgtggagg 27720 

gagcggtgga gtacgagctc gacggcgtgg gttcggctcc ccgtcgtcgc cactcacact 27780 

cggagagagg tcgtgcgcct ttgcttgctc ggccatcagg ctgaacagga aaagcttggc 27840 

gcacacggaa gagtacgaga gctcagaaaa acacacactg agtcccctac ctggcgcgcc 27900 

agatgacgga gcgtggggct cctcaccggg agaccgcgca ggcccccctt tgccggttcg 27960 

gccggggact cagggtgaaa ttctaagctc tctgtatgtg gaaggttcgc gaccgtcgaa 28020 

agagcataag acacgggcga tgtatacagg ttcgggccgc tgagaagcgt aataccctac 28080 

tcctgtgttt tggggggatc tgtgtatgaa ggagctacaa agtatgagcc agcctctccc 28140 

ttgttctggg ttccgaatct ggaaaagtcc agtccagtcc ccccctctaa gtgggcaagg 28200 

tcctcctttt atatcttaag gggataccac atgcaccatc tccctcctit ctgtggggac 28260 

ttaccctacc ttttcataaa tggacggaga tttgtatagt tgccgtccga atgaccttct 28320 

gataggacgg cccataccta cctccacttc cgccgaaagc aggtgcgacg tgggattatg 28380 

gctgtctgct gacgacatga ccagtgtcag actggtcaca aattgctcat tcctgtccac 28440 

cacgcgtcag tttagcaatc tacatgttgg cccttcttca cacaacatct tgcctgtaat 28500 

ggttaggatg aagcctggca tatatctaac caggactaac gtgccatctc taggaggtaa 28560 

cacgctagct ccagctgggg acgagcgcct agaagccctc gtcctgacgg gatggggcga 28620 

ggcgtgcgtc agatcgcctg tcgccaccta acccgcgatc tgaccggtct gtgactggtc 28680 



76/143 



WO 2004/005515 




CT/JP2003/003154 



acagaccgga taaacgagtg cactgcactt 
accgcaataa atgtggttag gtgagccccg 
aaaaacccac gaggggtcgg ggcgcctcgg 
cccctcgggg ggactaagag gagggcgaac 
ggtgccaggc cacgtgggcg attgtgtctg 
cccatgtcat cgacaaggcc atccgaatgt 
ccacaatgca ccaaggtgca tgaccacaca 
agggtgaagc ctagcaccaa acgaccgcca 
ggcagcaaca catagatgag acttcgaaaa 
gatgctgcca tcgtccatct aaaaagatgt 
gggagagggt aacccttgac agcgccccaa 
tgccggtccg gtgaaccacc ggactaggct 
gatcaccgtc caccactcag aaccaccaca 
caccgcaccg acgcccctlc gtcggccgac 
ccaggacccc tccgttccac cacccgccgg 
ccgggactgg gtgacattgc ttcggcagcc 
caatccaacc tagaaactcc ccgcaaaaga 
ccgaccggca acgaggaaga caacccatcg 
cctgcgccaa tgccggatac gctgtcgctc 
ttgcctggtc tccgcgcccc tcctggctgc 
ccacgacggc cgcccggcta ccgaggcctg 
cagcgagcca cggccgtcgc gctgttgccg 
ggccgagcat gccactgagc cgccgccgct 
cacacgaccg cacgccgcca cgctccgcct 
gcgcacctcg cccgcccgct gccgagccgc 
gtccctagcc gcctcgtgcc gccgccacgc 
ccttgggggc gccggatccg ccgcctcccc 
cagtgagggc ttcgtcgttt gccccatcct 
aaagggcctc gccgctgcct tccttgctcg 



cgttacatgc ggcgtgacac gctcagccaa 28740 
ctgtgctcac ctaacccata cacgcggagc 28800 
ccctcggggc cgaggcgggt gcggtccgac 28860 
acatcaccct cgggcccgac gtcccccgag 28920 
cctcaaacct ctagtcatga tactcctgat 28980 
attaaggagt aaaagttaca agaaaaaaca 29040 
ccatacacta cccccaagca caaaccactg 29100 
ctaagtgtga ccaaacgccg ctaggcctac 29160 
cgatgccacc aaggtggtca cgacatgtag 29220 
ggttttcacc cagagaaact catcaagaag 29280 
ggaggttacg acgcccgaag gcgtagccgc 29340 
tccgcctagg accctatagc cttgatcgca 29400 
cagacaaaag gtagcacgta gcttccaccg 29460 
tccatcgaac caccatccct gagagctggc 29520 
ccgccttgcc agttttggcc aaaggagaac 29580 
tgagcttccc ccgctggcga gctgctgtct 29640 
aggggatgag ctctaggaag ggcgagggtg 29700 
actccagctc cctttgcact accatctggg 29760 
cggctccggc gccacccacc tgcaccccct 29820 
gtcgcgccgc ccagctggcc gctaagggca 29880 
gccgcgccat gggacagctc gcgctggcac 29940 
gcgccagcga gcacaaccgc cagctccaag 30000 
gccgcccggg ccggctgcac gtcaccggcg 30060 
ccgcgcccga ggcagcccca tgccattgcc 30120 
caccgcgcac cttgctgagc cgccaccgcc 30180 
cagatccagg cgcgggatgg ccggatccgg 30240 
acaccgccac ggcgtcacca cctccgaccg 30300 
catcgcgtcg aggaggaaga cgccaagaaa 30360 
ctgccggctt cgccgccggc gagctccggc 30420 
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tccactgctg ccgcccacct ctccgtatca gctgcgtcgc gttggtttcc gccggcgctg 32220 
ctgctgctgc accagtccgc tagggcgggc gggcatggcg cgccgcgccg cttcccgcgt 32280 
ccgcgccggc gctgttggcg cccttcgctc ggagggctcg acccaagggc gagggggccg 32340 
cacggggggc agtggcgccg aggacgcacg ccacgtgttc gacgaattgc tccggcgtgg 32400 
caggggcgcc tcgatctacg gcttgaactg cgccctcgcc gacgtcgcgc gtcacagccc 32460 
cgcggccgcc gtgtcccgct acaaccgcat ggcccgagcc ggcgccgacg aggtaactcc 32520 
caacttgtgc acctacggca ttctcatcgg ttcctgctgc tgcgcgggcc gcttggacct 32580 
cggtttcgcg gccttgggca atgtcattaa gaagggattt agagtggacg ccatcgcctt 32640 
cactcctctg ctcaagggcc tctgtgctga caagaggacg agcgacgcaa tggacatagt 32700 
gctccgcaga atgacccagc ttggctgcat accaaatgtc ttctcctaca atattcttct 32760 
caaggggctg tgtgatgaga acagaagcca agaagctctc gagctgctcc aaatgatgcc 32820 
tgatgatgga ggtgactgcc cacctgatgt ggtgtcgtat accactgtca tcaatggctt 32880 
cttcaaggag ggggatctgg acaaagctta cggtacatac catgaaatgc tggaccgggg 32940 
gattttacca aatgttgtta cctacagctc tattattgct gcgttatgca aggctcaagc 33000 
tatggacaaa gccatggagg tacttaccag catggttaag aatggtgtca tgcctaattg 33060 
caggacgtat aatagtatcg tgcatgggta ttgctcttca gggcagccga aagaggctat 33120 
tggatttctc aaaaagatgc acagtgatgg tgtcgaacca gatgttgtta cttataactc 33180 
gctcatggat tatctttgca agaacggaag atgcacggaa gctagaaaga tgttcgattc 33240 
tatgaccaag aggggcctaa agcctgaaat tactacctat ggtaccctgc ttcaggggta 33300 
tgctaccaaa ggagcccttg ttgagatgca tggtctcttg gatttgatgg tacgaaacgg 33360 
tatccaccct aatcattatg ttttcagcat tctaatatgt gcatacgcta aacaagggaa 33420 
agtagatcag gcaatgcttg tgttcagcaa aatgaggcag caaggattga atccggatac 33480 
agtgacctat ggaacagtta taggcatact ttgcaagtca ggcagagtag aagatgctat 33540 
gcgttatttt gagcagatga tcgatgaaag actaagccct ggcaacattg tttataactc 33600 
cctaattcat agtctctgta tctttgacaa atgggacaag gctaaagagt taattcttga 33660 
aatgttggat cgaggcatct gtctggacac tattttcttt aattcaataa ttgacagtca 33720 
ttgcaaagaa gggagggtta tagaatctga aaaactcttt gacctgatgg tacgtattgg 33780 
tgtgaagccc gatatcatta cgtacagtac tctcatcgat ggatattgct tggcaggtaa 33840 
gatggatgaa gcaacgaagt tacttgccag catggtctca gttggaatga aacctgattg 33900 
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atgtgtaagc 


aagt t tggag 


taaat tgege 


at taat t taa 


36780 


atget tggtg 


t tcctatctg 


tgtact 1 1 1 1 


at tccccaac 


taat aatgea 


atcatat tac 


36840 


gc tgataaac 


tgaataaata 


aat taacaat 


J _ A A ^ A . 

atact tctgg 


tggcaaacct 


tgtgtatcag 


36900 


aatct cataa 


aggatacat c 


cac t tcagct 


t tggaccgaa 


atgaaggaac 


ate 1 1 tgcaa 


36960 


agtgc tgetc 


tec tct tgaa 


atgt t tgaaa 


atat tggaaa 


atgecatat t 


tc taagegat 


37020 


gataacaagg 


taatgetect 


tatatgt tct 


gt ttcagt tt 


agtacccat t 


tcct tcttct 


37080 


gtactatct t 


ctctcctgat 


t tgttctgtg 


caaaatgtge 


aaacagtgcg 


ac 1 1 tgtatg 


37140 


tc tgc t taac 


aattttctt t 


tct tec tgaa 


aaagcaatat 


gaac tct tac 


attcattt tg 


37200 


ct tct tgcag 


acccatt tgc 


t taatatgag 


tagaaaat tg 


aacccgaaac 


gctcc t tget 


37260 


ttcttttgtt 


ggtgtcat ta 


tcaatactat 


tgagt tat ta 


tcaggtat 1 1 


t tc t taataa 


37320 


tacaatgtgt 


tege taacac 


aataaaatgt 


1 1 taaacatc 


cagtatgt ta 


aagt tgcagt 


37380 
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ctgacgcc ta 


t t t tgttttg 


ctgcagctct 


t tcaatac 1 1 


- - 1 X J A 

cagaat tc 1 1 


A _ A A __ A A A _ 

c tgt tgt t tc 


1 H A A A 

37440 


cagctctaca 


tatccgaaat 


cgtctaaagt 


c tc tcaacag 


. J A _ ^ J, _ A, _ _ 

agt tactctg 


gt aat aacaa 


37500 


acaccaat 1 1 


tgt t tgatca 


gt tgatctcg 


ttggct 1 1 tc 


tatgeae tgt 


ctcaatatag 


O H C C f\ 

37560 


t t tggtcgcc 


at tcaagtct 


cactacagat 


gt tgaact tg 


gee tgacacc 


_ _ - A A A A _ A 

aaatat t tat 


37620 


aaaatgctac 


ctgatattt t 


taatat t tea 


tgt t tcctga 


cccagat tat 


_ A J J. A A A 

c t tgt tggt t 


37680 


cctcgtataa 


gtt taattag 


tgacat tc 1 1 


gaagctt tgt 


tatgeagcag 


atgtcatggg 


37740 


gggaact tea 


1 1 1 aatgatg 


gaaagagcaa 


gaac tcgaaa 


aaaaaaaact 


1 1 tgtcgaac 


C% ft f\ f\ f\ 

37800 


cagacacgtc 


at tgttgctt 


atct tcaaaa 


tcagaagt 1 1 


ctcatat tac 


tatatc t tc t 


37860 


ggtagtgatg 


c tggtctgtc 


acagaaggca 


t tcaattgtt 


ctccatt tat 


atcaagcaat 


37920 


ggggcatcaa 


gtggt tcatt 


aggegagagg 


cacagcaatg 


gtagtggt 1 1 


gaagt tgaat 


o n A O A 

37980 


ataaaaaagg 


atcgtggcaa 


tgcaaatcca 


at t agaggct 


caac tggatg 


gat t tcaa ta 


O O A A A 

o8040 


agagegcaca 


gt tctgatgg 


gaac tccaga 


gaaatggcaa 


aaagac tccg 


A _ 1 _ i _ A A _ , 

tc tatc 1 1 aa 


O O 1 A A 

38100 


aatgtaatca 


ccgacagtgg 


tggtggtgat 


gaccc 1 1 1 tg 


cat t tgaccg 


ccgcgtcggc 


O O 1 C A 

381 60 


gtcgccacca 


cgtaatcgcc 


cacgtcgctg 


cccccgc tgc 


cacgtcgtcg 


accgcgcacg 


O O O O A 

38220 


gtaatcacac 


gcatctcgag 


gccgccgcta 


gc tgatatc t 


tctcatccgg 


A 1 — A A 1 A 

t tgat t tgtg 


O O O O A 

38280 


att t tggcgt 


1 1 1 tgcagtg 


gtgatggcgg 


ggggcgaccg 


tggecgagge 


gtggagtgcc 


38340 


atccgcatca 


gggtgtatcg 


gccgcgctgc 


tccgccctgg 


tccgcaggct 


t tggeggega 


38400 


gctggcggcg 


gagggagact 


gtggtgagat 


eggat t tege 


cgctggtggt 


gtege tacca 


38460 


tgggggat tc 


gccgcaggcg 


etc tcaggt t 


tgeagee tec 


tccac tc tc t 


tccct 1 1 1 1 1 


38520 


atttt ttttt 


c tegcaaaat 


gtgt tgtgat 


gt tegtcteg 


c tgggcaggc 


ctcatagcca 


38580 


t taatgtagt 


t tgctggaac 


at t tacat t t 


ggaacgt tgt 


tggcaat tgc 


t tgacaaaat 


O O /* A f\ 

38640 


gtggaat tgt 


ggaggggaga 


aaaatcat 1 1 


gaacctgcag 


tgacaaaat t 


gecate tcta 


38700 


at 1 1 taaaac 


tgaaggtgtg 


gaaatcaaac 


ataatcat tg 


ccagcgcatc 


at tct tgt ta 


38760 


accaccatga 


tatattgt tg 


gt tataacag 


t tagctccac 


accaacc t tg 


aaggtgtcaa 


A A A A A 

38820 


tagaatgt 1 1 


agt ataaat t 


gaggagaaca 


ggcagttgt t 


aagact t tc t 


aaagaac t tg 


38880 


tagcagctaa 


tac tagctat 


tgtgcat t tg 


tgt t tcatgg 


aat t tgagca 


gcaatggata 


38940 


tttcttacta 


agatgtatga 


tgcaaaacaa 


aaaactatgt 


ctatacagt t 


tacatgtaa t 


39000 


gtgcggatgc 


aaataaaatc 


atgtacatgg 


acaaactcat 


gggat tcata 


ccgaat tcca 


39060 


gaat tgcat t 


tc t tatgtgg 


ttacttttgt 


tgttgatttg 


gt taccagac 


atcgatgtga 


39120 
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1 1 tcaagggt 


cagaggggt t 


tgc 1 1 c tacg 


cggtggc tgc 


agt tgeagea 


_4_444 44~A 

a tc 1 1 1 1 tgt 


onion 
o9 loU 


t tgtcgccat 


- - - 1 i A A A 

ggt tgtggt t 


catccac t tg 


A__A__A_A A 

tgc tec tat t 


tgaccga t ac 


eggaggagag 


o n o a n 


t tcaggaaaa 


aaa 1 1 tgaaa 


_ 4 _____ 1 1 A 

at acccat 1 1 


1 1 tgaaaaag 


_ 1 1 4___>i 1 1 
at 1 1 aegt 1 1 


a ta tacac ta 




gtatgaagaa 


1 1 tgcgaaaa 


A_A___1__A 

tataac taat 


ccgcagatcg 


gt tatgeggg 


agegcaacaa 


o ft o c n 


aagtatggcg 


tggcggcgcg 


gagtggacgg 


ccgaggcgt t 


cgcgcggaat 


ggggctgegg 


«J94Zu 


gaccgagcca 


gtctcget tg 


ccggtaacgc 


ggaaccggta 


cgc tcccgca 


gcgccagtgt 


on ion 

39480 


gcggaaccgc 


ggcgccaaca 


1 1 1 1 1 1 tac t 


gcatggcac t 


l A A 1 _ — A 

gtgt t taata 


1 AA i - . - - 

c tgt t tgaca 


39540 


ctgt t tctgg 


tactgtt t ta 


cacagt tccc 


gggtcagt tc 


cgcacaatgg 


aggegeggea 


O ft _? A A 

39600 


ccgaccatga 


acaatgtgtg 


aacagtgc tg 


cacagggt ta 


aaacagtgta 


taaac tgege 


39660 


tgcacagtgc 


tggagtcget 


ggecac tgcg 


1 1 _ 1 1 

gt tecgegt t 


t tggaacege 


gggacegteg 


o ft n o ft 

39720 


cgat tccgcg 


1111. _ i 

1 1 1 tggagct 


gccggaccat 


gaeggt tccg 


egcaggateg 


t cggtcccgt 


o ft n o n 

39780 


at 1 1 tgaatc 


tgcggaaccg 


tege tgtccc 


___4 I 4 _ _ _» 4 

gcgt t teegt 


t tegegggat 


___l_i._l A A 

gegtat at 1 1 


o n o a n 

o984U 


t tataaaacc 


tc tecatgea 


4_>J._4_i-___ 

tgtat ataaa 


__!___ 4 1 _ i 

cataaat tat 


tgaaaaaa ta 


_ _ A _ A _ A A A 

agt at a 1 1 tg 


o ft ft ft ft 

o9900 


caaat tt 1 1 1 


tcgagagc tc 


agcac tacat 


tgcaaagat t 


tgggcaac tc 


4- ~- _ _ _ _ X 4 i. _ 

tgacaa 1 1 tc 


O ft ft __ ft 

39960 


catgt tc tac 


aagct tgacg 


tcgagggaat 


ggagaacc tg 


ccaccgaata 


gtagece tgc 


jt ft ft O ft 

40020 


tatctatgt t 


gcgaaccatc 


agagt 1 1 1 1 1 


____1_1_1_1 

ggatatc tat 


accct tctaa 


c tc taggaag 


A ft A O ft 

40080 


gtgt t tcaag 


1 1 tataagca 


agacaagtat 


AAA A 1 1 

at t tatgt tc 


__._-lJ._l J A 

cgaat tat 1 1 


gatgggcaat 


j| A 1 A A 

401 40 


gtatctc t ta 


ggagtaat tc 


c 1 1 tgcggcg 


tatggacagc 


aggagecage 


A A _ 1 ____ A 

tggtatggc t 


i /\ c% A A 

40200 


gtagtctcat 


ccc tget t tc 


t taagtagac 


atatatgeaa 


t tacagaat t 


tggtaaacaa 


j n n P ft 

40260 


acaagat 1 1 1 


atgaatcata 


tatgat t ttg 


gggaaaacac 


caaactctct 


t tggtggc tg 


A r\ f\ Ci A 

40320 


cct tgaacat 


agt tctat tc 


acacagt tat 


agcacct tct 


t taaaatgaa 


1 A A — — A A 

gaac 1 1 tgt t 


jl A O O A 

40380 


gcatacacat 


atggccaaac 


cacat aatga 


_ A A A A _ . 4 A A _ 

at 1 1 tgt t ta 


AA A_A_4_A£ 

1 1 tctatctt 


A __ _ A _ 1 A _ _ 

tgaatgt tag 


40440 


cacct tat tt 


teatgeatat 


catgc taat t 


tget tgecca 


cgt tgagtgg 


A A 1 1 1 A A 

gaa 1 1 1 1 1 1 1 


j a r~ /\ a 

40500 


ccatgt 1 1 ta 


taat t tatat 


atgt tctaga 


ct tctagtcc 


acaat t tatc 


i ii ii 
tac t tcatgt 


40560 


tec tgagcct 


c tagtatggc 


tggtagcaga 


c taggtgc tg 


agtgctgtcc 


at 1 1 1 tgcag 


40620 


ac tgaagaga 


ggagaaatac 


aggac tgtcc 


gt tgt tagtc 


agat t tgtaa 


aaatagac tc 


40680 


tgatgtagt t 


tat tt tagee 


cctat tttat 


at t taacaat 


acaaatatat 


aaegtatec t 


40740 


aagaact tat 


cgtaat t tag 


gagaagt tgc 


tegtttcatt 


aaat taaac t 


gtgaagtaaa 


40800 


aatgtgtgct 


cgagtctgtc 


aatgeaatec 


tgtgttcttg 


1 1 tgaagata 


tggtgtaggg 


40860 
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caggctagga tcgaacactg 
ctgccacgcc gattaagcag 
tcattgaaaa tcgaagtgaa 
tatatactcc acaaatttat 
gttaaggata tcaaatttgg 
ataacgttat ctactaggtt 
gatttattgt taattttagt 
aataatgttt tgtattggat 
ttctgcgttc tgggtatgaa 
gcgtgtcaag cgatcttata 
aacgtgtgat attgatacga 
aaaagaaggg gtattactaa 
agtgtgcacg agcaatagct 
acgcaaaaat caattcaccg 
gt t teat tea acacaccggt 
tegttacata gcataagaga 
tagaatgtat caccgcctcc 
ggagtggtcg aggggaacca 
eggegagaca ggaggaagag 
ggggggagcg gcgacgccgg 
ggggaggaaa aatgatttta 
atcaatcagg acegtccatc 
ccactcctag gttgcccaca 
tttaggtcct t taagttgcc 
cataggecat gtgtacgctc 
ctcaaactcc taaaaccagt 
geatatttge tagtgacata 
ctgtgct t tc at tt tagagc 
gaaatgatgt ttttattatg 



aatggtaaga c tget tetge 
tagaacaaag taattttgtc 
aatgaaecaa aagatagaag 
tggtaagatt tgatattaga 
ggaagcacca aaggaattat 
caaatcctag tgactatgaa 
ttctttaaga ttgtgtccgg 
tcacttgtgt tacgtgcatg 
tttgacgaga ttccatggtc 
tggtatgege acaagegatt 
tgttcctttc ctttataaag 
aaaccaaaat gtcaaaaaca 
tgcccttacg ttcattattt 
attattaaac tgttaacatc 
tttggcacat ttacaaactt 
ttttaggtga atgtgacaca 
aegcegggag ggagagegee 
gtagggtgcc ctccccgtcg 
ggggatatgg agcggcgccg 
tgaggaaggg aaggggagtg 
gagttagggt ttgggctgct 
agateggaca actaeggett 
etattgggee acatgtaege 
tc tgaat tgt tcccaggccg 
cgcacagaat aatttcgett 
gcaaatcttt aatttttagt 
taatatgaaa cgaaggatgt 
atcactaact gt tat t taga 
aaaat tagca ataaagc tec 



cttcat ttgt 


gcact tggtg 


40920 


gtgcacaaat 


gagt tatat t 


40980 


aaaaggggaa 


act tggtaat 


41040 


cgc tcgat ta 


ct tggct taa 


41100 


tgtgaaggag 


t tgtgggtgc 


41160 


tat taatgag 


taaggtaagg 


41220 


gtacaccat t 


cggtaagtgt 


41280 


tgat t tacc t 


tttcatt tgt 


41340 


age tcaacat 


atcagt tact 


41400 


gtataeggat 


atgacagtat 


41460 


gaacaaagac 


ttt tttaaaa 


41520 


aaatat cagt 


gcacatggca 


41580 


agcatgtac t 


ac tactaact 


41640 


at 1 1 tagcac 


gt taacatat 


41700 


gcaaagt tgc 


aatactccct 


41760 


tctatccaaa 


t teat tatac 


41820 


gccggtggag 


aaagggggag 


41880 


ccgcc tcccc 


gtggccgcgc 


41940 


ccggtgaggg 


cgcgcgcgcg 


42000 


gtggct t tga 


gagagatagg 


42060 


gagttt ttat 


atagateggg 


42120 


c tcccgcgt t 


gggccgggtg 


42180 


tccgcgtgaa 


ataagt tcac 


42240 


gccgcac tat 


tgggccaccc 


42300 


tagc tccc 1 1 


aat t tgtccc 


42360 


tcacccat tg 


caac teaegg 


42420 


agcagac tat 


agaat t taaa 


42480 


tttt tattta 


aataaatget 


42540 


caaaat t tea 


aaaaaaaat t 


42600 
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aaaagagatt tattaatcat ggttaattta 
atttcacggt ccgtgatgag gaaatggcag 
cattgtttat ttttataact atctcttata 
cattatcata acattagttt tttttccatt 
aaaaaaataa aagtgggcca ttctgaacgg 
gcacacaact gcgcaagaga tcgatcgcga 
atccctgcca tctccttccc ctccactggc 
tggcgcgccg cgccgcttcc cgcgctgctg 
ggcgaggggg ccgcgcgggg ggcagtggcg 
acgaattgct ccgtcgtggc ataccagatg 
tgtgtgatga gaacagaagc caagaagctc 
gaggtgactg cccacctgat gtggtgtcgt 
agggggatct ggacaaaatg cttgaccaga 
ctattattgc tgcgctatgc aaggctcaaa 
ccatggttaa gagtggtgtc atgcctgatt 
tttgctcttc agggcagccg aaagaggcta 
gtgtcgaacc agatgttgtt acttataact 
gatgcacgga agcaagaaag atttttgatt 
ttactaccta tggtaccctg cttcaggggt 
atggtctctt ggatttgatg gtacgaaacg 
ttctagtatg tgcatacgct aaacaagaga 
aaatgaggca gcaaggattg aatccgaatg 
tttgcaagtc aggtagagta gaagatgcta 
gactaagacc tgacagcatt gtttataact 
aatgggagaa ggctgaagag ttatttcttg 
ctattttctt taattcaata attgacagtc 
gaaaactctt tgacttgatg gtacgaattg 
ggtaagatgg atgaagcaat gaagttactt 
aatactgtta cttatagcac tttgattaat 



attaaaaatt aaatctaacc atatcatatt 42660 
ctgctatcac ttacggtggg agagaagggg 42720 
actcccatga aactataaaa taaatataat 42780 
gcaacgcaag ggtaattttt cagtacaata 42840 
aaatttctgg ttttttttcc caagagcgcc 42900 
tcaccctgct cgtcgccgat ctcctacacc 42960 
tgctgctgca cctgtcagct agggcgggca 43020 
gcgcccttcg ctcggagggc tcgatccaag 43080 
gtggcgcgga ggacgcacgc cacgtgttcg 43140 
tcttctccta caatattctt ctcaacgggc 43200 
tcgagttact gcacataatg gctgatgatg 43260 
acagcaccgt catcaatggc ttcttcaagg 43320 
ggatttcgcc aaatgttgtg acctacaact 43380 
ctgtggacaa ggccatggag gtacttacca 43440 
gcatgacata taatagtatt gtgcatgggt 43500 
ttgtatttct caaaaagatg cgcagtgatg 43560 
cgctcatgga ttatctttgc aagaacggaa 43620 
ctatgaccaa gaggggccta aagcctgata 43680 
atgctaccaa aggagccctt gttgagatgc 43740 
gtatccaccc taatcattat gttttcagca 43800 
aagtagaaga ggcaatgctt gtattcagca 43860 
cagtgaccta tggaacagtt atagatgtac 43920 
tgctttattt tgagcagatg atcgatgaag 43980 
ccctaattca tagtctctgt atctttgaca 44040 
aaatgttgga tcgaggcatc tgtcttagca 44100 
attgcaaaga agggagggtt atagaatctg 44160 
gtgtgaagcc cgatatcatt acccttggca 44220 
tctggcatgg tc tcagt tgg gt tgaaacc t 44280 
ggctactgca aaattagtag gatggaagac 44340 
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gcgt tagt tc 


1 1 1 1 taagga 


gatggagagc 


agtggtgt ta 


gtcc tgatat 


A A L ± A. 

tat tacgtat 


44400 


aacataat tc 


tgcaaggt 1 1 


at t tcaaaec 


agaagaactg 


c tgc tgcaaa 


agaac tc tat 


44460 


gtcaggat ta 


ccgaaagtgg 


aatgeagat t 


gaact ttgtt 


agat t taat t 


ggat aat taa 


44520 


tccat t taaa 


tcaat taaat 


caaataaat t 


ccaaggctca 


t tatgetagg 


aat tcatgtg 


44580 


aat teat tc t 


tc tatgggat 


atcaatggga 


tgaagagt tt 


tgagaat taa 


tccat t tgat 


44640 


taaggaat tg 


gtaact tata 


tcaat taatc 


c taat tgatg 


gatggt tgat 


ggt tgtgtag 


44700 


tggaggatgg 


t tcatggcta 


gt tgatgaca 


at tagt tget 


c tat tcctct 


tcctat tcca 


44760 


t tggtaact t 


acatcaat ta 


ctct taat tg 


attgttggt t 


gatggt tgtg 


tagtggagga 


44820 


tggt tcatgg 


ctagt tgatg 


acaat tagt t 


gctccat tec 


tcttcctat t 


ccatgactct 


44880 


tactct teat 


ct tccat tec 


tc t tataaaa 


tgagaatgga 


1 1 tgatc tec 


cgegagaaga 


44940 


agaagaeaca 


c 1 1 tcatcca 


1 1 1 tcaaaag 


c tgt tgctgc 


taeggtaate 


ccatcccgac 


45000 


gagtgtgtgc 


acacgegt tg 


ggagagtagg 


cctccgaaac 


cacgegt tgc 


tgcgacgt tt 


45060 


geacagaegg 


gegggegate 


aggt 1 1 ttgg 


ggagcgcaag 


gegegae tac 


tcactgt teg 


45120 


tcaacatc ta 


ct tcatct tc 


accaacatgt 


cgaacactgg 


agacaaggag 


aaggagactc 


45180 


ccgtcaacac 


caaeggagge 


aatac tgect 


caaactccag 


eggaggacca 


ttct tggggt 


45240 


ataacct tat 


tacattatt t 


caat tagaag 


t tttactgtt 


aatgt tcatc 


gcaatgtcaa 


45300 


cat tgtgtca 


ttatgtgat t 


gt tgatgett 


at teaaegtt 


aagcatgc tc 


atgt tgat ta 


45360 


cat tcaccac 


t atcac tgga 


tcaaatcc ta 


t tgtaaatat 


catgt t tat t 


atct tgttat 


45420 


1 1 tggat taa 


aatatgeega 


at tatgacca 


aat t tccaac 


aaac t tagca 


catacaacat 


45480 


aa tec t teat 


ggact ttgea 


aaaacaaac t 


cactgatgat 


gcac t tcgaa 


tgt t tcagaa 


45540 


cc tatgt t tg 


atggat t tga 


age t tgaggc 


taggactt tc 


aacat tatga 


ttgatgeat t 


45600 


get taaagt t 


ggcagaaatg 


atgaagccaa 


ggat ttgttt 


gt tgc 1 1 1 c t 


egtctaaegg 


45660 


tt tagtgccg 


aat tat tgga 


cgtacagat t 


gatggc tgaa 


aatat tatag 


gacaggggt t 


45720 


gc tagaagaa 


t tggatcaac 


tct ttctttc 


aatggaggac 


aatggctgta 


ctgt tgac tc 


45780 


tggcatgc ta 


aat t teat tg 


t tagggaact 


gt tgcagaga 


ggtgagataa 


ccagggctgg 


45840 


cact tacct t 


tccatgat tg 


atgagaagca 


ct 1 1 tccc tc 


gaagcatcca 


ctgcttcct t 


45900 


gt t tatagat 


cttttgtctg 


ggggaaaata 


tcaagaatat 


cata tat t tc 


tccc tgaaaa 


45960 


at acaagtcc 


1 1 tatagaat 


ct t tgagc tg 


c tgaagcat t 


t tgeaget 1 1 


gaaat tctgt 


46020 


gt tggaat tc 


t tttctccta 


cagtccga 1 1 


agaggaggga 


tcttctctgt 


atgtgtaaat 


46080 
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agcgaggtat 


gtatgtcacc 


tc tccgaat t 


at 1 1 tgac tg 
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actgtaaaca 
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t tctggtgt t 


gatgecagaa 
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agcaatagct 
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acccaataat 
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caatacatcg 
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ccgat tgaaa 
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atcgcacgtg 
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cccgagctgg 
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gtaac tcccg 


act tgtgcac 


c tacggcat t 


etcateggt t 


gc tgctgccg 
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agaggacgag 
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agaagecaag 
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agatggagag 


cagtggtgt t 


agtcctgata 
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tat t tcaaac 
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taatcct tea 
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aaaaacaaac 
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aagct tgagg 
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<210> 29 

<211> 24 

<212> DNA 

<213> artificial sequence 
<220> 

<223> Oligonucleotide primer for amplification 

<400> 29 

ateaggagee ttcaaattgg gaac 24 

<210> 30 

<2 1 1 > 24 

<212> DNA 

<213> artificial sequence 
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<220> 

<223> Oligonucleotide primer for amplification 

<400> 30 

ctcgcaaatt gcttaatttt gacc 24 

<210> 31 

<211> 24 

<212> DNA 

<213> artificial sequence 
<220> 

<223> Oligonucleotide primer for amplification 

<400> 31 

tgaaggagtt atgggtgcgt gacg 24 

<210> 32 

<211> 24 

<212> DNA 

<213> artificial sequence 
<220> 

<223> Oligonucleotide primer for amplification 

<400> 32 

ttgccgagca cacttgccat gtgc 24 

<210> 33 

<211> 24 

<212> DNA 

<213> artificial sequence 
<220> 

<223> Oligonucleotide primer for amplification 
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<400> 33 

gcgacgcaat ggacatagtg ctcc 24 

<210> 34 

<211> 24 

<212> DNA 

<213> artificial sequence 
<220> 

<223> Oligonucleotide primer for amplification 

<400> 34 

ttacctgcca agcaatatcc atcg 24 

<210> 35 

<211> 24 

<212> DNA 

<213> artificial sequence 
<220> 

<223> Oligonucleotide primer for amplification 

<400> 35 

aaggcatact cagtggaggg caag 24 

<210> 36 
<211> 24 
<212> DNA 

<213> artificial sequence 
<220> 

<223> Oligonucleotide primer for amplification 
<400> 36 

ttaacctgac cgcaagcacc tgtc 24 
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<210> 37 

<211> 24 

<212> DNA 

<213> artificial sequence 
<220> 

<223> Oligonucleotide primer for amplification 

<400> 37 

tggatggact atgtggggtc agtc 24 

<210> 38 

<211> 24 

<212> DNA 

<213> artificial sequence 
<220> 

<223> Oligonucleotide primer 

<400> 38 

agtggaagtg gagagagtag ggag 

<210> 39 

<211> 24 

<212> DNA 

<213> artificial sequence 
<220> 

<223> Oligonucleotide primer for amplification 

<400> 39 

ccctccaaca cataaatggt tgag 24 

<210> 40 
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for amplification 
24 
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<211> 24 

<212> DNA 

<213> artificial sequence 
<220> 

<223> Oligonucleotide primer for amplification 

<400> 40 

tttctgccag gaaactgtta gatg 24 

<210> 41 

<211> 24 

<212> DNA 

<213> artificial sequence 
<220> 

<223> Oligonucleotide primer for amplification 

<400> 41 

gcgatcttat acgcatacta tgcg 24 



<210> 42 

<211> 24 

<212> DNA 

<213> artificial sequence 
<220> 

<223> Oligonucleotide primer for amplification 

<400> 42 

aaagtctttg ttccttcacc aagg 24 

<210> 43 

<211> 26 

<212> DNA 
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<213> artificial sequence 
<220> 

<223> Oligonucleotide primer for amplification 

<400> 43 

gaggatttat caaaacagga tggacg 26 

<210> 44 

<211> 24 

<212> DNA 

<213> artificial sequence 
<220> 

<223> Oligonucleotide primer for amplification 

<400> 44 

tgggcggcag cagtggagga taga 24 

<210> 45 

<211> 24 

<212> DNA 

<213> artificial sequence 
<220> 

<223> Oligonucleotide primer for amplification 

<400> 45 

aagaagggag ggttatagaa tctg 24 

<210> 46 

<211> 24 

<212> DNA 

<213> artificial sequence 
<220> 
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<223> Oligonucleotide primer for amplification 

<400> 46 

atatcaggac taacaccact gctc 24 

<210> 47 

<211> 24 

<212> DNA 

<213> artificial sequence 
<220> 

<223> Oligonucleotide primer for amplification 

<400> 47 

acgagtagta gcgatcttcc agcg 24 

<210> 48 

<211> 24 

<212> DNA 

<213> artificial sequence 
<220> 

<223> Oligonucleotide primer for amplification 

<400> 48 

cagcgtgaaa ctaaaaacgg aggc 24 

<210> 49 

<211> 24 

<212> DNA 

<213> artificial sequence 
<220> 

<223> Oligonucleotide primer for amplification 

<400> 49 
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atcccacatc atcataatcc gacc 24 

<210> 50 

<211> 25 

<212> DNA 

<213> artificial sequence 
<220> 

<223> Oligonucleotide primer for amplification 

<400> 50 

agcttctccc ttggatacgg tggcg 25 

<210> 51 

<211> 24 

<212> DNA 

<213> artificial sequence 
<220> 

<223> Oligonucleotide primer for amplification 

<400> 51 

atttgttggt tagttgcggc tgag 24 

<210> 52 

<211> 24 

<212> DNA 

<213> artificial sequence 
<220> 

<223> Oligonucleotide primer for amplification 

<400> 52 

gcccaaactc aaaaggagag aacc 24 
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<210> 53 

<211> 24 

<212> DNA 

<213> artificial sequence 
<220> 

<223> Oligonucleotide primer for amplification 

<400> 53 

cctcaagtct cccctaaagc cact 24 

<210> 54 

<211> 24 

<212> DNA 

<213> artificial sequence 
<220> 

<223> Oligonucleotide primer for amplification 

<400> 54 

gctctactgc tgataaaccg tgag 24 

<210> 55 

<211> 24 

<212> DNA 

<213> artificial sequence 
<220> 

<223> Oligonucleotide primer for amplification 

<400> 55 

tggatggact atgtggggtc agtc 24 

<210> 56 

<211> 24 
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<212> DNA 

<213> artificial sequence 
<220> 

<223> Oligonucleotide primer for amplification 

<400> 56 

agtggaagtg gagagagtag ggag 24 

<210> 57 

<211> 24 

<212> DNA 

<213> artificial sequence 
<220> 

<223> Oligonucleotide primer for amplification 

<400> 57 

tacgacgcca tttcactcca ttgc 24 

<210> 58 

<211> 24 

<212> DNA 

<213> artificial sequence 
<220> 

<223> Oligonucleotide primer for amplification 

<400> 58 

catttctcta tgggcgttgc tctg 24 

<210> 59 

<211> 26 

<212> DNA 

<213> artificial sequence 
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<220> 

<223> Oligonucleotide primer for amplification 

<400> 59 

acctgtaggt atggcacctt caacac 26 

<210> 60 

<211> 26 

<212> DNA 

<213> artificial sequence 
<220> 

<223> Oligonucleotide primer for amplification 

<400> 60 

ccaaggaacg aagttcaaat gtatgg 26 

<2 1 0> 61 

<211> 24 

<2 1 2> DNA 

<213> artificial sequence 
<220> 

<223> Oligonucleotide primer for amplification 

<400> 61 

tgatgtgttt gggcatccct ttcg 24 

<210> 62 

<211> 24 

<2 1 2> DNA 

<213> artificial sequence 
<220> 

<223> Oligonucleotide primer for amplification 
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<400> 62 

gagatagggg acgacagaca cgac 24 

<210> 63 

<211> 26 

<212> DNA 

<213> artificial sequence 
<220> 

<223> Oligonucleotide primer for amplification 

<400> 63 

tcctatggct gtttagaaac tgcaca 26 

<210> 64 

<211> 24 

<212> DNA 

<213> artificial sequence 
<220> 

<223> Oligonucleotide primer for amplification 

<400> 64 

caagttcaaa cataactggc gttg 24 

<210> 65 
<211> 24 
<212> DNA 

<213> artificial sequence 
<220> 

<223> Oligonucleotide primer for amplification 
<400> 65 

cactgtcctg taagtgtgct gtgc 24 
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<210> 66 

<211> 24 

<212> DNA 

<213> artificial sequence 
<220> 

<223> Oligonucleotide primer for amplification 

<400> 66 

caagcgtgtg ataaaatgtg acgc 24 

<210> 67 

<211> 24 

<212> DNA 

<213> artificial sequence 
<220> 

<223> Oligonucleotide primer for amplification 

<400> 67 

tgcctactgc cattactatg tgac 24 

<210> 68 

<211> 24 

<212> DNA 

<213> artificial sequence 
<220> 

<223> Oligonucleotide primer for amplification 

<400> 68 

acatactacc gtaaatggtc tctg 24 

<210> 69 
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<211> 4820 

<212> DNA 

<213> rice 

<400> 69 
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caaagttggt tgtattcttg gggaaggtgg 
tggggctgaa atccgagtct actcaaaagc 
ggagcttgtg caggttgctg ggcttccagc 
ttcgaggctt tgaactagga cactcagaga 
tgcccctgtt gatggtcctc ctgttgatat 
acgatctgct aatagtcccc catatggagg 
tgccattgat ccaccatatg gaagaccaat 
caccatatag aagacctgtc aatgatacat 
gtgatcaggc ccggtcctga ggggggtcga 
ccagggcccc cacctatctg tgcaacgagt 
cgatgtttct ccgtgatttc gccggcctgc 
cgatcgatct catctgccga ctgccatgct 
ttatcttggt tgatcggcat gctggacgag 
ctatatatgt gctggtgctg aatcgatcga 
gcactgctgc ctgctgggct ctagccgcca 
gattaccgaa gactgtcagg tctcactggg 
ccaaatagtt aactggagtc tgtcattggt 
ctggtatagc gtaagagaaa catcatgcac 
caccaatagt tttcctcgtg aaaatctccc 
agttgcacga agcccatcct ggttcttccg 
atcaagtgaa agccgcacag agccttctgc 
ggcaggcgcc ccagtcctct cgcatggccc 
aacagggggg tcagtggtca ctgcaaagct 
ttgcagatcg gttgccgtag ttgctagaac 
tggcataact tattgtgtgt tactgcccaa 
acttgtgatt gtagtatttc tggatcagac 
tgggtttaac agtaagctca aaacgttgac 
taaaaaaaaa aaaaaaaaaa 
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<210> 70 
<2 1 1> 4821 
<212> DNA 
<213> rice 
<400> 70 

cgatcgcgat ctccctgccc cgacgtcgcc 

tcgtcgccga tctcctacac catccctgcc 

actggtgccg cccacctctc cgtataagac 

cgctgctgct gcacctgtca gctagggcgg 

ttggcgccct tcgctcggac ggctcgatcc 

gcgccgagga cgcacgccac gtgttcgacg 

tctacggctt gaaccgcgcc ctcgccgacg 

cccgctacaa ccgcatggcc cgagccggcg 

acggcattct catcggttgc tgctgccgcg 

tgggcaatgt cattaagaag ggatttagag 

agggcctctg tgccgacaag aggacgagcg 

ccgagctcgg ctgcatacca aatgtcttct 

atgagaacag aagccaagaa gctctcgagc 

gaggtagccc acctgatgtg gtgtcgtata 

gggattcaga caaagcttac agtacatacc 

atgttgtgac ctacaactct attattgctg 

ccatggaggt acttaacacc atggttaaga 

atagtattct gcatggatat tgctcttcag 

aaaagatgcg cagtgatggt gtcgaaccag 

atctttgcaa gaacggaaga tgcatggaag 

ggggcctaaa gcctgaaatt actacctatg 

gagcccttgt tgagatgcat ggtctcttgg 

atcattatgt tttcagcatt ctaatatgtg 

caatgcttgt gttcagcaaa atgaggcagc 



ggccgatctc tcattctctc cacgccctgc 60 
atctcctcct tcccctcccc tctatcctcc 120 
aaactgcgtt gcggcgttgg tttccgccgg 180 
gcatggcgcg ccgcgccgct tcccgcgctg 240 
aagggcgagg aggccgcgcg gggggcagtg 300 
aattgctccg ccgtggcagg ggcgcctcga 360 
tcgcgcgtga cagccccgcg gccgccgtgt 420 
ccgacgaggt aactcccgac ttgtgcacct 480 
cgggccgctt ggacctcggt ttcgcggcct 540 
tggacgccat cgccttcact cctctgctca 600 
acgcaatgga catagtgctc cgcagaatga 660 
cctacaatat tcttctcaag gggctgtgtg 720 
tgctgcacat gatggctgat gatcgaggag 780 
ccactgtcat caatggcttc ttcaaagagg 840 
atgaaatgct ggaccggggg attttacctg 900 
cgttatgcaa ggctcaagct atggacaaag 960 
atggtgtcat gcctgattgc atgacatata 1020 
ggcagccgaa agaggctatt ggatttctca 1080 
atgttgttac ttatagcttg ctcatggatt 1140 
ctagaaagat tttcgattct atgaccaaga 1200 
gtaccctgct tcaggggtat gctaccaaag 1260 
atttgatggt acgaaacggt atccaccctg 1320 
catacgctaa acaagggaaa gtagatcagg 1380 
aaggattgaa tccgaatgca gtgacgtatg 1440 
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aagttggttg tattcttggg gaaggtggaa 
gggctgaaat ccgagtctac tcaaaagcag 
agcttgtgca ggttgctggg cttccagcta 
cgaggctttg aactaggaca ctcagagatg 
cccctgttga tggtcctcct gttgatatct 
gatctgctaa tagtccccca tatggagggc 
ccattgatcc accatatgga agaccaatat 
ccatatagaa gacctgtcaa tgatacatca 
gatcaggccc ggtcctgagg ggggtcgaat 
agggccccca cctatctgtg caacgagtag 
atgtttctcc gtgatttcgc cggcctgcaa 
atcgatctca tctgccgact gccatgctga 
atcttggttg atcggcatgc tggacgagca 
atatatgtgc tggtgctgaa tcgatcgatt 
actgctgcct gctgggctct agccgccatc 
ttaccgaaga ctgtcaggtc tcactgggta 
aaatagttaa ctggagtctg tcattggtgt 
ggtatagcgt aagagaaaca tcatgcacta 
ccaatagttt tcctcgtgaa aatctcccct 
ttgcacgaag cccatcctgg ttcttccgag 
caagtgaaag ccgcacagag ccttctgcaa 
caggcgcccc agtcctctcg catggcccat 
caggggggtc agtggtcact gcaaagctga 
gcagatcggt tgccgtagtt gctagaacgg 
gcataactta ttgtgtgtta ctgcccaatg 
ttgtgattgt agtatttctg gatcagactg 
ggtttaacag taagctcaaa acgttgacag 
aaaaaaaaaa aaaaaaaaaa a 
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ttgtaccatc aaacaaagtt ggttgtattc ttggggaagg tggaaaggta attactgaaa 3240 
tgagaagacg gactggggct gaaatccgag tctactcaaa agcagataaa cctaagtacc 3300 
tgtcttttga tgaggagctt gtgcaggttg ctgggcttcc agctattgaa agaggagccc 3360 
tgacagagat tgcttcgagg ctttgaacta ggacactcag agatggaagt tcttccaata 3420 
atccgacacc ttttgcccct gttgatggtc ctcctgttga tatcttgcct aacaaggaat 3480 
tcatgctata tggacgatct gctaatagtc ccccatatgg agggcctgct aatgatccac 3540 
catatggaag acctgccatt gatccaccat atggaagacc aatatccaca atatggaaga 3600 
cctgccaatg atccaccata tagaagacct gtcaatgata catcatattg agggttgaac 3660 
aatgatgggc ctcgtgatca ggcccggtcc tgaggggggt cgaatggggc gatcgctccg 3720 
ggccccccga ttcccagggc ccccacctat ctgtgcaacg agtagtagcg atcttccagc 3780 
gcgcaacgtg aggcgatgtt tctccgtgat ttcgccggcc tgcaactgcg agatcgcgag 3840 
tataacgatc agccgatcga tctcatctgc cgactgccat gctgatgcca cacgcaagcg 3900 
cagcatatca gccttatctt ggttgatcgg catgctggac gagcacatct gttgtcgcat 3960 
caactgctga ctgctatata tgtgctggtg ctgaatcgat cgattgtcgt cacggaagtg 4020 
aagaacaacc acggcactgc tgcctgctgg gctctagccg ccatcagctg cggagctgat 4080 
ccatggacgt gaggattacc gaagactgtc aggtctcact gggtatccag gtggctctgt 4140 
cgaattgtgg attccaaata gttaactgga gtctgtcatt ggtgttggtg gtgtcaatct 4200 
agctgagatc cgtctggtat agcgtaagag aaacatcatg cactatcccc agtcataacc 4260 
atgccccaat ggccaccaat agttttcctc gtgaaaatct ccccttgatc ccagatctct 4320 
ggtgcgagag tgaagttgca cgaagcccat cctggttctt ccgagtccat tgtggagatc 4380 
cagggcattc cggatcaagt gaaagccgca cagagccttc tgcaaggctt catcggcgca 4440 
agcagcaaca gcaggcaggc gccccagtcc tctcgcatgg cccattattt ttagtaagct 4500 
ggaggacatt cgcaacaggg gggtcagtgg tcactgcaaa gctgagtttg ttcttcagtt 4560 
caactgcaga aaattgcaga tcggttgccg tagttgctag aacggtacat agttgccacc 4620 
taactgtagc gagtggcata acttattgtg tgttactgcc caatgttgtc tctccttgtg 4680 
ttcatggatt cagacttgtg attgtagtat ttctggatca gactggagta aaagaaaaaa 4740 
aaaaaggaag acatgggttt aacagtaagc tcaaaacgtt gacagtagta aaataaaagg 4800 
ggtttgttca ctttatttcc aatatcaacc ttaccaacat ttggcgttga atcatttata 4860 
ccacatcgct tgtgcagctg aatttggggc tgtttaaaag atggtctctt ggattgctaa 4920 
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ttgcctcgcg gcaagcgtgg taccttgtac aatataaata taattataac tatttaattt 4980 
cataaaaaaa aaaaaaaaaa aaaaa 5005 

<210> 72 

<211> 4978 

<212> DNA 

<213> rice 
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gtctctcctt gtgttcatgg attcagactt gtgattgtag tatttctgga tcagactgga 4800 

gtaaaagaaa aaaaaaaagg aagacatggg tttaacagta agctcaaaac gttgacagta 4860 

gtaaaataaa aggggtttgt tcactttaaa aaaaaaaaaa aaaaaaaaaa aaaaaaaaaa 4920 

aaaaaaaaaa aaaaaaaaaa aaaaaaaaaa aaaaaaaaaa aaaaaaaaaa aaaaaaaa 4978 

<210> 73 
<211> 4722 
<212> DNA 
<213> rice 
<400> 73 

cgccgatctc ctacaccatc cctgccatct cctccttccc ctcccctcta tcctccactg 60 
gtgccgccca cctctccgta taagacaaac tgcgttgcgg cgttggtttc cgccggcgct 120 
gctgctgcac ctgtcagcta gggcgggcat ggcgcgccgc gccgcttccc gcgctgttgg 180 
cgcccttcgc tcggacggct cgatccaagg gcgaggaggc cgcgcggggg gcagtggcgc 240 
cgaggacgca cgccacgtgt tcgacgaatt gctccgccgt ggcaggggcg cctcgatcta 300 
cggcttgaac cgcgccctcg ccgacgtcgc gcgtgacagc cccgcggccg ccgtgtcccg 360 
ctacaaccgc atggcccgag ccggcgccga cgaggtaact cccgacttgt gcacctacgg 420 
cattctcatc ggttgctgct gccgcgcggg ccgcttggac ctcggtttcg cggccttggg 480 
caatgtcatt aagaagggat ttagagtgga cgccatcgcc ttcactcctc tgctcaaggg 540 
cctctgtgcc gacaagagga cgagcgacgc aatggacata gtgctccgca gaatgaccga 600 
gctcggctgc ataccaaatg tcttctccta caatattctt ctcaaggggc tgtgtgatga 660 
gaacagaagc caagaagctc tcgagctgct gcacatgatg gctgatgatc gaggaggagg 720 
tagcccacct gatgtggtgt cgtataccac tgtcatcaat ggcttcttca aagaggggga 780 
ttcagacaaa gcttacagta cataccatga aatgctggac cgggggattt tacctgatgt 840 
tgtgacctac aactctatta ttgctgcgtt atgcaaggct caagctatgg acaaagccat 900 
ggaggtactt aacaccatgg ttaagaatgg tgtcatgcct gattgcatga catataatag 960 
tattctgcat ggatattgct cttcagggca gccgaaagag gctattggat ttctcaaaaa 1020 
gatgcgcagt gatggtgtcg aaccagatgt tgttacttat agcttgctca tggattatct 1080 
ttgcaagaac ggaagatgca tggaagctag aaagattttc gattctatga ccaagagggg 1140 
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rr 4 4 o rt rt rt 4 4 rt 

g 1 1 agga 1 1 a 


rt rt sy rt rt rt /y 4 rr rt 

ccgaaagigg 


i y ou 


rt o f> rt o fv rt 4 4 

aacgeaga 1 1 


rr rt rt rt 4 4 rt rr rt o 

gaac i i agca 


s>o4 o rt rt rt rt rt 4 

ca i acaaca i 


rt rt 4 rt rt 4 4 rt rt 4 

aatect teat 


rtr rt? rt rt 4 4 4 rt* rt rt 

ggac 1 1 tgea 


rt rt rt rt rt rt rt rt rt 4 

aaaacaaac t 


9 a a n. 


r* rt r\ 4 /Y rt 4 rt 4 

cac iga tga t 


rr rt rt rt 4 4 rt rt /-r rt 

gcac i t caga 


4 >nr 4 4 4 rt n *T r* rt 

t gt t i cagaa 


rt rt 4 rt 4 rt* 4 4 4 rtr 

cc t atgt t tg 


rt 4 rt? rt* rt 4 4 4 rt? rt 

a tgga 1 1 tga 


A rt* rt 4 4 rt* rt rt? rt* rt 

age t tgaggc 


Qi nn 
Z 1 uu 


4 rt /r rt* rt rt 4 4 4 rt 

i aggac tttc 


o rt rt rt 4 4 rt 4 o 

aaca t t atga 


t tga tgcat t 


gc 1 1 aaag 1 1 


ggcagaaa tg 


atgaagccaa 


9 1 C ft 

Z 1 bll 


rrrro 4 4 4 rr 4 4 4 

ggai I Igi I I 


rr 4 4 rrr* 4 4 4 r» 4 

gttgetttet 


A r~T 4 4 rt rt rt rt* rt* 

cgt c t aacgg 


4 4 4 rt rt? 4 rt? rt rt rt> 

1 1 1 agtgccg 


rt rt 4 4 rt 4 4 rt? rt* rt 

aa 1 1 a t tgga 


rt rt* 4 rt rt rt rt* rt* 4 4 

cgt acaggt t 


9 9 9ft 
ZZZU 


r~r rt 4 rrrrn 4 rr rt rt 

gatggc tgaa 


rtrt4rt44rt4rt rtp 

aaiat lat ag 


rt* rt rt f"i rt? rr rt? 4 4 

gacaggggt t 


gc t agaagaa 


4 4 rt? rt* rt 4 rt rt rt rt 

t tgga t caac 


4 rt 4 4 4 rt 4 4 4a 

tctttctttc 


9 9 0ft 

ZZoU 


n a t rr rr rt <y rtr rt A 

aatggaggac 


rt o 4 rr rr rt 4 rr 4 n 

aatggc tgta 


*\ 4 t~+ 4 4 rt? rt rt 4 

c tgt tgae t c 


4 rt? rtf rt rt 4 jt rt 4 rt 

tggca tgc ta 


rt rt 4 4 4 rt rt 4 4 rt* 

aatttcattg 


1 1 agggaac t 


9 9 ft 


*nr 4 4 rr r* o rr n <y rt 

gi tgcagaga 


rr 4 /y rt or rt 4 rt n 

ggi gaga i aa 


rt rt rt rt* /"v rt? rt 4 rt? rt? 

ccagggc tgg 


rt rt rt 4 4 rt rt rt 4 4 

cac 1 1 acc 1 1 


4 rt rt rt 4 rt* rt 4 4 rt? 

tcea tga t tg 


rt 4 rt* rt rt* rt rt rt? rt rt 

a t gagaagca 


9 A ft ft 

Z4UU 


✓v 4 4 4 w f\ ^ ^ 4 a 

C l I l I ccc I c 


rr rt rt rr n 4 rti rt rt 

gaagcai cca 


rt- 4 /y rt 4 4 rt rti 4 4 

ctgcttcctt 


rr 4 4 4 rt 4 <i rr n 4 

git t a t aga t 


rt4 4 4 4rr4r»frr 

cttttgtctg 


rr rr rr rr rt rt rt rt 4 rt 

ggggaaaa t a 


9 A £ ft 

Z4bu 


4 rt rt rt rr n n 4 n 4 

tcaagaatat 


4 rt 4 rt rr rr 4 4 4 rt 

laiaggi i tc 


4 rt rt rt 4 rt rt rt rt rt 

t ccc tgaaaa 


rt 4 rt rt rt rt rt? 4 rt rt 

a t acaag t cc 


4 4 4 rt 4 rt rt* rt rt 4 

1 1 1 a tagaat 


rt 4 4 4 rt? rt rt* rt 4 rt* 

c 1 1 tgagc tg 


9 C 9 ft 

ZoZU 


r% 4 /~r rt o f% rt 4 4 

c igaagca 1 1 


4 4 rr rt rt rtr rt 4 4 4 

i tgeage ttt 


rt* rt rt rt 4 4 rt 4 rt* 4 

gaaa t tc tgt 


rt* 4 4 rt* rt* rt #% 4 4 rt 

gt tggaa t tc 


4 4 4 4 rt 4 rt rt 4 n 

1 1 1 tc tec ta 


rt rt rt* 4 rt rt 4 rt 4 4 

cagtcc t at t 


9 C 0 ft 

ZboU 


agaggaggga 


tct tctctgt 


atgtgtaaat 


agegagtt tg 


aatgc tagtg 


gaagctcc 1 1 


2640 


tgaccatgt t 


t tgt tgtgcg 


agcat t taag 


agagtgaaga 


gaatget tct 


t tggtgc tgt 


2700 


tctggtatgg 


aaggatccac 


agataaaat t 


caggt tc tac 


tget tctctg 


cttgtaattt 


2760 


tcatgaagct 


gcagtgaata 


cc t tgt tgac 


cac t tgatc t 


gt tget t tga 


aggagaatat 


2820 


agtagtggcc 


aaggt tggtg 


acggtgatgg 


tggcatgtga 


tcccccagat 


c t tcagtgac 


2880 
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ccagagagga 


ggggacggcg 


4 *m at 4 r\ AT A 

eg t ggtgagc 


t acaaggcat 


ac icagigga 


gggcaaga i c 


9 Q/in 

LV e t\J 


aaggcc tccc 


gtccgtaggg 


gac t cege t g 


a 4 £% #m a /™r a a 

ca i caaggee 


o n r» f rr /"» 4 /*» r* rr 

aac i gc i ccg 


aac i ga i c aa 


oUUU 


X X X,_x_m4m>* 

1 1 tc tggtgc 


agacaggtgc 


t tgcggt cag 


g 1 t aaagaag 


4 f rr rr r* o o o o o 

t tggcaaaaa 


4 rr r* 4 4 r> i rr «i o 

igc i i c i gaa 


oUD U 


gaaaggt taa 


XX-_XX_X.X.i._, 

t tgt tgt 1 1 c 


4- r% 4 a a /y a» a 

ate tcaggag 


« 4 4 a a a a 4 /t 

at tccaga tg 


a i cc ag i g i c 


ice a ac aa 1 1 


Ql on 


gaggcgc t ta 


4 4 4 i rr n 4 <-» r» rs 

1 1 1 tgc tcca 


t agtaaag tg 


gaaaggt aa t 


i ac i gaaa i g 


agaagaegga 


qi on 


ctggggc tga 


aatccgagtc 


t ac t caaaag 


caga t aaacc 


inn 4 O r* r* 4 rr 

t aag i ace t g 


4 r* t 4 4 4 rr o 4 rr 

i c 1 1 1 tga t g 


0Z4U 


aggagct tgt 


gcaggt tgc t 


gggc t tccag 


c t a t tgaaag 


aggagece tg 


A A A A> A A? A 4 4 A* 

acagaga 1 1 g 


Qonn 
ooUU 


c t tcgaggct 


t tgaac tagg 


acac t cagag 


a tggaagt tc 


4 4 a t% a a 4 a a t 

1 1 ceaa t aa i 


A A A AAA A A 4 T 

ccgacacc 1 1 


oocn 

oo bU 


t tgcccctgt 


x~_. n i_~-.x» A x 

tgatggtcc t 


cc tgt tgat a 


tct tgee taa 


caaggaa 1 1 c 


A 4 i~r A 4 A 4 A 4 /V 

atgc tat atg 


q a o n 


gacgatc tgc 


t aatagtccc 


ccata tggag 


ggee tgc t aa 


4 /v o 4 r* r* r\ /% s% o 

igat ccacca 


ta tggaagae 


o4oU 


c tgccat tga 


t ccaccatat 


ggaagaccaa 


4 #i 4 a a r\ a a A T 

t atccacaai 


o 4 rr ct o o rr o /» r» 

a t ggaagacc 


4rrr»r»oo frro 4 

i gecaa i gd t 


0D4U 


ccaccat ata 


gaagacc tgt 


caatga taca 


4 #* a 4 n 4 4 a /nr 

tcatat tgag 


or 4 4 rr o o o 

ggt tgaacaa 


4 rr o 4 rr rr rr r* r* 4 

iga t gggee t 


q Ann 

OOUU 


cgtgatcagg 


cccggtcctg 


aggggggtcg 


aat ggggega 


tege iceggg 


r* r* r* n r* r* rr o 4 4 

ccccccga 1 1 


ouuU 


cccagggccc 


ccacc t ate t 


gtgeaacgag 


4 r% rr 4 A rv A /v A 4 

t agt agegat 


c t tccagcgc 


rr r» «* i /> rr 4 rr n rr 

gcaacgigag 


o ( L U 


gcgatgt t tc 


4 m 4 m X X X 

t ccgtgat 1 1 


cgccggcc tg 


caac tgegag 


a tegegagta 


4 A A A A7 A 4 A A AT 

t aacga t c ag 


Q7QA 


ccgatcgatc 


tea tc tgccg 


ac tgeca t gc 


4 rt 4 j-r A A a A 

t ga tgecaca 


cgcaagcgca 


rr r* o 4 o 4 r* o err* 

gca t a i cage 


oo4U 


c 1 1 a t c 1 1 gg 


t tgateggea 


tgc tggacga 


gcacat c tgt 


4 s-* 4 A A* A A 4 A A 

tgt egcatea 


ac i gc t gac t 


Qonn 


gctatatatg 


tgc tggtgc t 


gaa tcgat eg 


_ X x_x__x__ 

at tgtegtea 


cggaagtgaa 


gaacaaccac 


»5y ou 


ggcac tgctg 


cc tgc tgggc 


tc t agccgcc 


a teagctgeg 


gage tga tec 


a tggacgt ga 




ggat taccga 


agac tgtcag 


gtc tcactgg 


gt a tccaggt 


A» A* A 4 A 4 A* 4 A AT 

ggctc tgtcg 


o m 4 4 rr 4 rr rr o 4 

aat tgtggat 


/4 A Q A 


tccaaat agt 


taactggagt 


c tgt cat tgg 


tgt t ggt ggt 


gtcaatc tag 


A 4 A A A ATA A /"V 

c tgagat ccg 


4 i 4U 


tc tggtatag 


cgtaagagaa 


aca t catgea 


c t a tccccag 


4 4 A A A A A 4 

teat aacc a t 


rr r* n r% r\ o 4 rr rr 

gccccaa tgg 


a 9 nn 
4ZUU 


ccaccaa tag 


X X X A ^. ~. X — . — J. 

1 1 1 tec tegt 


gaaaa tc t cc 


cc t tga tccc 


agate tc tgg 


4 st /v n o rr 4 rv 

tgegagag t g 


/4 9 R n 
4Z OU 


aagt tgcacg 


aagcccatcc 


t gg 1 1 c 1 1 c c 


gagtcca t tg 


tggaga tcca 


AT A A A r 4 A A A? 

gggca 1 1 ccg 


A Q 9 n 
4o ZU 


gatcaagtga 


aagccgcaca 


gagect tc tg 


caaggct tea 


teggegcaag 


cagcaacagc 


4380 


aggcaggcgc 


cccagtcc tc 


tcgcatggcc 


cat tattttt 


agtaagctgg 


aggacat teg 


4440 


caacaggggg 


gtcagtggtc 


actgeaaage 


tgagtttgtt 


c t tcagt tea 


ac tgcagaaa 


4500 


at tgcagatc 


ggt tgccgta 


gt tgctagaa 


eggtacatag 


t tgccacc ta 


ac tgtagega 


4560 


gtggcat aac 


ttattgtgtg 


t tactgccca 


atgt tgtc tc 


tccttgtgtt 


catggat tea 


4620 
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gacttgtgat tgtagtattt ctggatcaga ctggagtaaa agaaaaaaaa aaaggaagac 4680 



<210> 74 
<211> 6164 
<212> DNA 
<213> rice 
<400> 74 

cgcagaagag atcgatcgcg atctccctgc cccgacgtcg ccggccgatc tctcattctc 60 
tccacgccct gctcgtcgcc gatctcctac accatccctg ccatctcctc cttcccctcc 120 
cctctatcct ccactggtgc cgcccacctc tccgtataag acaaactgcg ttgcggcgtt 180 
ggtttccgcc ggcgctgctg ctgcacctgt cagctagggc gggcatggcg cgccgcgccg 240 
cttcccgcgc tgttggcgcc cttcgctcgg acggctcgat ccaagggcga ggaggccgcg 300 
cggggggcag tggcgccgag gacgcacgcc acgtgttcga cgaattgctc cgccgtggca 360 
ggggcgcctc gatctacggc ttgaaccgcg ccctcgccga cgtcgcgcgt gacagccccg 420 
cggccgccgt gtcccgctac aaccgcatgg cccgagccgg cgccgacgag gtaactcccg 480 
acttgtgcac ctacggcatt ctcatcggtt gctgctgccg cgcgggccgc ttggacctcg 540 
gtttcgcggc cttgggcaat gtcattaaga agggatttag agtggacgcc atcgccxtca 600 
ctcctctgct caagggcctc tgtgccgaca agaggacgag cgacgcaatg gacatagtgc 660 
tccgcagaat gaccgagctc ggctgcatac caaatgtctt ctcctacaat attcttctca 720 
aggggctgtg tgatgagaac agaagccaag aagctctcga gctgctgcac atgatggctg 780 
atgatcgagg aggaggtagc ccacctgatg tggtgtcgta taccactgtc atcaatggct 840 
tcttcaaaga gggggattca gacaaagctt acagtacata ccatgaaatg ctggaccggg 900 
ggattttacc tgatgttgtg acctacaact ctattattgc tgcgttatgc aaggctcaag 960 
ctatggacaa agccatggag gtacttaaca ccatggttaa gaatggtgtc atgcctgatt 1020 
gcatgacata taatagtatt ctgcatggat attgctcttc agggcagccg aaagaggcta 1080 
ttggatttct caaaaagatg cgcagtgatg gtgtcgaacc agatgttgtt acttatagct 1140 
tgctcatgga ttatctttgc aagaacggaa gatgcatgga agctagaaag attttcgatt 1200 
ctatgaccaa gaggggccta aagcctgaaa ttactaccta tggtaccctg cttcaggggt 1260 



atgggtttaa cagtaaaaaa aaaaaaaaaa aaaaaaaaaa aa 



4722 



119/143 



WO 2004/005515 




PCT/JP2003/003154 



q t er r t arpJifl 


aereraeccc 1 1 


et t eaea t sc 


ateetctctt 


ggatttgatg gtacgaaacg 


1320 


ata t rrarrr 


t e a teat tat 


ert 1 1 1 caeca 


t tctaatate 


tgeataege t 


aaacaaggga 


1380 


a a er t a era t r a 


ererc aa t err t 1 


a t e 1 1 caeca 


aaa t caeec a 

U U U !• {3 U Q O ^ ** 


gcaaggat tg 


aatccgaatg 


1440 


r a t aa r a t a 


t erera err aer t 1 


a t aeerca t ac 


1 1 tecaaet c 


aggcagagta 


gaagatgc ta 


1500 


tar f t t a 1 1 1 


t era err a era t er 


a t r era t eraaer 

O L Vy g» U L & LL CL & 


erar t aaerc cr 

^ U Vs L U U f5> v v 


tggcaacat t 


gt t tataact 


1560 


ppp t flfl t f r a 

t laai 1 1* a. 


t erer t 1 1 er t err 


ar r t er t aar a 

Uuv L ^ L U U V> U 


aa t ffEffifaeraer 


ggctgaagag 


t taattct tg 


1620 


qqo f a t t aaa 


t r aa aar a t r 

iiy&CLggvyu n 


t a t r t era a r a 


c tat 1 1 tc 1 1 

Vy LUL L L IVsLW 


taat tcaata 


at tgacagtc 


1680 


a t t ar a a a a a 


a crppfl a go t t 


a t a era a t r t er 


aaa aac t c 1 1 

UUUUUv VV L L 


tgagctgatg 


gtaegtat tg 


1740 


at erf oraQOPP 


raatfftrat t 


arr taraa ta 

Ovv I CL Vy CL CL V CL 


r t r 1 1 a t r aa 

V/ I v> l> L U L V U U 


tggatat tgc 


t tggcaggta 


1800 


a pa t acta t a a 


a err a a t f?a a er 

ago uu vg^tig 


1 1 ac 1 1 tc te 


eca teet c tc 


agt tgggt tg 


aaacc taata 


1860 


rtattartta 


t a err ar 1 1 1 er 


a 1 1 aa terse t 


ac t ecaaaa t 


tagtaggatg gaagacgcgt 


1920 


t aert t r 1 1 1 1 

l CL& I 11/ U L I 


t a aereraera t er 


eaeaercae 1 2 


er 1 2 1 1 ae t cc 


tgatattatt 


aegtataaca 


1980 


t a a t t r t ar a 

i act 1 i v- 1 5 v a 


aeet 1 1 at 1 1 


caaaccaeraa 

VyUUUVyVyU^UU 


eaac tec t cc 


tgcaaaagaa 


c tctatgt ta 


2040 


gcra t t a C C era 


aaert ereraar er 


caera 1 1 eraac 

\_r U £y U l> l> £y U U \J 


1 1 asc aca t a 


caacataatc 


c t tcatggac 


2100 


fit or a a a a a 


raaartrart 


Qt\ t 0a t err a r 

ga 150. igiai 


1 1 r aera t er 1 1 

v v V/ aga 1 g i l 


tcagaacc ta 


tgt t tgatgg 


2160 


a t t t era a pp t 

CL L t> 1 g u u£5 ^ I 


t era ererr t a erer 


ac 1 1 1 caaca 

U Vy l> W l> V U U v (1 


1 1 a tea t tea 


tgcat tget t 


aaagt tggca 


2220 


era apt aa t 


a ar r a a e*era t 


t tert t tcrt te 

l Igl Ugl kg 


rtttrtrertr 

V> L L L \*s L \s g L Vy 


taacggt t ta 


gtgccgaat t 


2280 


aft aaa rata 

a l L 55QI5 L a. 


r a aa t t era t f? 
idggi igti 15 


ec t era a a a t a 

Sly igaaaa ia 


1 1 a t aer era r a 


ggggt tgc ta 


gaagaat tgg 


2340 


atraartrt t 


trtttraata 


aa ffffa r a a t er 

gaggatcia 15 


err t er t ar t er t 

£>Vy I3LUVS I 5 1 


tgac tctggc 


atgc taaat t 


2400 


trattattaa 
ltd 1 1 5 1 1 a 3 


er£?a a r t er t t er 


raeraeraerert er 

t agagagg l & 


aera t aaccaer 

U £2 CL bUUVsVsUg 


ggc tggcact 


tacc 1 1 tcca 


2460 


t an t t aa t aa 
1 gd 1 igd 1 


aa a err a r 1 1 1 

£2 CL CL 3 Vy CL V/ ILL 


t r r r t r era aer 

LL/VvV/ L Vygll Ug 


r a t cc ac t ere 

V/ U I vwuu V V> 


ttccttgt tt 


atagatc 1 1 1 


2520 


t a t r t erer eraer 

l 66566 


aaaatatraa 

U Cl U U V CL t v U U 


era atattata 

g Q Cl V CL L LULU 


aat t t C t CCC 


tgaaaaatac 


aagtcc 1 1 ta 


2580 


t a aa a t r 1 1 1 


pa err t err t era 

5U5V Igl i 6" 


a err a 1 1 1 1 err 

agl< d L L v L £> V 


aerc 1 1 1 eraaa 

IX v/ L L L £y U U U 


ttctgtgttg gaattctttt 


2640 


rtrrtaraat 

l III l dtdg l 


r /> t a t t a 0 a a 


aa aaaa t r t t 


rtrtertatert 

v 10 ig 1 a ig i 


gtaaatagcg 


aggtatgtat 


2700 


gccacc tc tc 


cgaat tat 1 1 


t t.ac tgtggt 


tec tagac tg 


t aaacaagca 


attatgttat 




gc tgt tgatg 


ccagaaaaaa 


cataaaagt t 


tgtcgt tatc 


tc tactaacg 


gatcataaag 


2820 


ggat t tgtga 


c tggagt t tc 


aaac t taatg 


tgtc taggca 


gtaat 1 1 tga 


cat tagat cc 


2880 


aaaacaat 1 1 


atagggt t tc 


at taaat t tc 


atctatgtgt 


ac tgt t tagg 


tgt tgaatag 


2940 


t ttgacttgt 


1 1 1 1 1 aac tg 


aacaaaagat 


atgtc tgaag 


ctttgt tctt 


taccaaatgc 


3000 
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agtac tgatc 


a tcacaatat 


—.llli.ll_.4m 

attttttatg 


gaacaaga 1 1 


ggat tgt at a 


gaa tggt ttc 


oUOU 


tgatc tgat t 


_1_.11_1._1a 

atcttatc tc 


aacgt at tat 


t a tgcaca tg 


tac taatcat 


gaaa t a t c t g 


Qi on 
o 1 Z U 


atggaatgat 


gtttctat t t 


acc tgtgtga 


ggcagcaagg 


agtgagatgg 


a taacaccac 


Ol OA 

ol oU 


atactccctc 


tgtcccagaa 


t at aagaagt 


4 4 4 — m - m 4 4 m 

1 1 1 agagt tg 


gacacgat t a 


1 1 aagaaagt 


oZ4U 


aggtagaagt 


gagtagtgga 


gggt tgtgat 


tgcatgagt a 


gtggaggtag 


gtgggaaaag 


oonn 


tgaatggtgg 


agggt tgtga 


t tggt tggga 


agagaatgt t 


ggtagagaag 


ttgttatatt 


o o c n 


t tggggagta 


cat tat tat t 


c tagaacaat 


_ , 1 __ A. A _ 1 

ac tgt tgtgc 


teaagaageg 


t tccaaaga t 


o>i on 
o4zU 


gt t tcacaac 


ctgtgctcga 


tgggt 1 1 tga 


- A A _ _. A _ 1 

get taatcc t 


gggacat tea 


gta teatgat 


O/lOA 

o4oU 


ctgtc teat t 


ct taaacatg 


gaat aaagga 


tgacagcatg 


_i.AA_XXl.-_l 

at t tc 1 1 tgt 


ctctataatc 


9C y| A 


tt t tggctac 


ccacagataa 


tagc tgtaaa 


1 _. A 1 _. _. 4 _ ,_. 

tc tatac tac 


1 1 1 aaaagga 


gtagtggtgg 


oenn 
ouUU 


tggtgagtgg 


tgaatc tgee 


accaccccac 


caccaac tct 


caaaat tctg 


aca tgtggga 


ore A 
OOOU 


tcactgtcaa 


tccct tctcc 


aagacatgtg 


ggatcac tgt 


caatccc t tc 


tecaaaccaa 


O 7 0 O 

6 ( ZU 


t tgtatgata 


gaacagtgga 


aat caeggae 


agaccatgga 


gctc tcaacc 


ataa tcatcc 


Q 7 on 


ttgcgagt ta 


ataacaaatg 


gagegt aaac 


t tggcaagca 


aaaaac tcaa 


at t aat tc ta 


o q >i n 


aaat taagct 


c taggat tea 


_ t _ _ A. A A 

aaat agat 1 1 


cctctc tgc a 


4 4m4m— 4m4 4 

t tgtgc tgt t 


-4<rv~44444- 

a tga 1 1 1 1 1 a 


QQAA 


at teegt aac 


aacgeaaatg 


_ _ A i i i. „ i „ 

cat 1 1 tgc ta 


_ 1 _ 1 A _ 1 _ _ _ 

gtc t tataaa 


gaagggt taa 


tgcaaat at t 


o n c r\ 

oy ou 


c tgat taaat 


gat tgtatc t 


atgaagt t tg 


aatgc tagtg 


gaagc t cc 1 1 


tgacca tgt t 


4UZU 


t tgttgtgcg 


agcat t taag 


agagtgaaga 


gaatgc t tct 


4 1 — — 1 _. _ 1 1 

t tggtgc tgt 


4 ~ 4 mm 4 - 4 mm 

tc tggtatgg 


4 Ann 

4UoU 


aaggatccac 


agataaaat t 
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ac tcagtgga 


gggcaagat c 


aaggee tccc 


4oZU 


gtccgtaggg 


gactccgctg 


catcaaggcc 


aac tgc tccg 


aac tgatcaa 


1 1 tc tggtgc 


4 OO A 


agacaggtgc 


t tgcggtcag 


gt t aaagaag 


t tggcaaaaa 


tgc t tc tgaa 


gaaaggt taa 


444U 


ttgttgt ttc 


a tc tcaggag 


at tccagatg 


atccagtgtc 


tccaacaat t 


gaggege t ta 


4500 


1 1 1 tgctcca 


t agtaaagta 


agtacac t tg 


c tgagaacca 


ccagt tgaca 


acaegge t tg 


4560 


t tgtaccatc 


aaacaaagt t 


ggt t'gtat tc 


t tggggaagg 


tggaaaggta 


at tac tgaaa 


4620 


tgagaagacg 


gactggggc t 


gaaatccgag 


tctac tcaaa 


agcagataaa 


cct aagtacc 


4680 


tgtcttt tga 


tgaggagc 1 1 


gtgcaggt tg 


c tgggct tec 


age tat tgaa 


agaggagece 


4740 



121/143 



WO 2004/005515 




PCT/JP2003/003154 



I gdC agdgd I 


i err* i t r* ct cr cr 

1 gt 1 1 cgdgg 


p t t t ora a p t a 
L I I Igddt la 


or era pap t p a cr 

55dtdt lids 


a era t prora a CT i 
dgd 1 sb d 1 


tc i trraata 

lv I llvdd Id 


4800 

1 O VI \J 


a t p r era n p r 
d 1 1 tgdl dl L 


i t t t crp r* r* r* i 
till git LCI 


O" t t CTfl t <rcr f P 
5I L & a. 1 55 1 1/ 


p i r r t or t t era 

t l 1 1 Lg l L & CI 


t a t r t t crp p t 


a a c ct a prprp o t 


4860 
* %j \j \j 


♦ /•of cr r* i 0 t Q 
ltd I gL Id Id 


f rr rr n r» rr q f p t 

I ggdLgd III 


crp taatacrtp 
I dd I dg 1 L 


ppppatat oror 

ttttdldl gg 


a crcrcrr c t crc t 


a a t era t r p a c 

Q.CL 1 5 a k L L au 


4Q20 


P a t Q t QT QT Q Q CT 

la I d I ggddg 


gpn | err* p a t t 
dLt Igtl d I I 


<ra trrarra t 


51 1 orora a era r p 
a. iggddgdtt 


da l a I LV/Clt (1 


a t a t prcra a era 


4980 


cc igccaa 1 g 


die c ace a i d 


t a cr a a era p p t 
I dgddgdtl I 


or t p a a t era t a 
g I L dd L gd I d 


patr*atat tor 
tdltdldl ig 


a Oror Or t t era P P 
d&&3 1 l&ddL 


^040 

uUTu 


ad I ga I gggC 


p i c* cr i ct 0 too 
I llg I gd ltd 


cr ct r* r* r* ct cr i pp 

ggt l egg ill 


f era cr crcr cr cx cr i 
I gdgggggg I 


p era a t cr crcr err 

tgdd L&6&&L 


Crp t P PP t P P or 
3d 1 tgt 1 itg 


1 00 


CT CT C* C* C* C+ C* C* CT O 

ggCCCCC Cga 


i i C*C*C* , yCTCTCTC* 

1 1 cccagggc 


ppppQppt a t 
LLLLdLL I d I 


p tortorpaapor 
L I g IgL ddLg 


aort a cr t a or p cr 
dg I dg I dgLg 


atpt tppa crp 
d 1 1 1 1 1 1 dgt 


51 fiO 


Ct C* CT c* 0 0 r» <T i CT 

gCgCddCg I g 


n ct cr c* cr 1 I cr \ t 

aggega i g i i 


III LLg I gd I 


t fpcrppcrcrpp 
I I LgLL ggLL 


t orpaap torpor 
I gL ddt I gLg 


aca t pcrpcracr 
dgd l tgtgdg 


U L L \J 


I a I ddCgd I C 


q ct c* r* cr a t p or a 

age egd 1 1 gd 


tptpatpt orp 
IL ltd It L gL 


pcrap torppa t 
LgdL IgLLa l 


orp t era t crp p a 

gL Igd IgLLd 


pap crc a a crp cr 
tatgtadgtg 


S?80 


CagCa IdlCd 


err* c* t t a t /* t t 

gee 1 idit 1 1 


orort t or a t p or or 
gg I I gd I Lgg 


pa t crp t ororap 
L d I gL I ggdL 


era crp a p a t p t 

gdgtdtd IL I 


or t i CT t C OTP a t 
g I Ig I tgtd I 


5340 


pnnp t or p i era 
CaaL I gt I gd 


p t crp t 0 t 3 t a 
1/ I5L Idldld 


t cr t orp t OCT t cr 
I g I gL L L g 


p t era a t c txa t 
L igdd l tga L 


C era t t or t P or t 


P3P ctcto q cr t cr 
Ldi/ggaag 1 g 


5400 

U T v U 


ddgdd L d d L L 


a r* crcr c* a r* t err* 
dlggO dL I gL 


t crp p t etc* i crcr 
I gL L I gL I gg 


orp t P t a crp P cr 
gL IL I dgttg 


c r a t r a crc t or 

LLd Itagt 15 


P prora ap t C/a t 
tggagt iga i 


5460 


c* c* i cr cr a r* ct t 

cca iggdtg 1 


or a or cr a t t arr 
gdggd I I dOt 


or a a era P tcrt P 
gadgdl I5 It 


a crcr i r t r A (* i 


oror or t a ♦ TP/lff 
&&& t d I nag 


a t Crprp f P t pr t 
gtggt it ig 1 


5520 

U U ti U 


a rr« 0 f 4 fx f crcr 

cgaa 1 1 g 1 gg 


dl llldddld 


or t t a a p t or cr a 
g I Lddt I ggd 


ortpfcrtpatt 
glLlglLdl t 


crc t Cr t t cr P" t cr 
gg I g I I gg Ig 


crtorfpaatpt 

glgitddlt V 


5580 

O O O 17 


c\ cr c* i ct 0 ct 0 i r» 

age igaga 1 c 


p rr t P i fT rr tot 

eg 1 l 1 gg 1 d 1 


a or p cr t q a era or 
dgLg I ddgdg 


aaapafpator 
dddtd ltd Ig 


papta i r r c* c* 

tdt LdLtttt 


acrfpa taapp 
dg 1 td iddtt 


5640 


a 1 gec c c aa 1 


ctctr*c*oc*r*oo i 

gge c ace dd i 


0 cr f t t i r* r* i r* 
dg I I I ILLIL 


ortoraaaatpt 
g Igdddd LL I 


c r r r i i era t p 
tttt L L & d it 


ppa c/a t c t p t 
ttdgdit it 1 


5700 


rt ct t ct c* cr 0 ct 0 rr 

gg igcgagag 


i ct n n ct t i etc* 0 

1 gaag 1 1 ge a 


poraaorpppa t 
C gddgLLL d I 


p p ♦ oror t t p t t 
L L I gg I I L I I 


pporacrt ppa t 
t L g d& ittdi 


t or t crcra era t P 
Ig I gg dgd 1 1 


5760 

d 1 UU 


C* «1 CT CT CT C* O f ♦/* 

cagggca 11c 


C* CT CT 1 i f» O O <TT t 

Cgga l C ddg I 


<yaaacrppcrpa 
gdddgLLgL d 


paoraorppt tp 
L dg dgL L L I L 


t crp a a crcrc* t t 
1 &L d dggt 1 1 


p a t P or crp C7P a 
td I tggtgtd 


5820 

O O u U 


age age aac a 


CT C* O CT CT C* O CT Ct C* 

gcaggeaggt 


orppppaort pp 
gLLLLdg I LL 


i n i r* err* a t oror 
It I LgL d I gg 


r c r n t tat t t 

LLLdL Id I I I 


t t a or t a a crp t 

l l dg l a dgt I 


5880 


ggaggacat t 


cgcaacaggg 


gggtcagtgg 


tcac tgcaaa 


gctgagt t tg 


ttct tcagtt 


5940 


caactgeaga 


aaat tgcaga 


teggt tgccg 


tagt tgc tag 


aacggtacat 


agt tgccacc 


6000 


taactgtagc 


gagtggcata 


act tat tgtg 


tgt tac tgee 


caatgt tgtc 


tc tec t tgtg 


6060 


t tcatggat t 


cagact tgtg 


at tgtagtat 


t tc tggatca 


gactggagta 


aaagaaaaaa 


6120 


aaaaaggaag 


acatgggt 1 1 


aacagtaaaa 


aaaaaaaaaa 


aaaa 




6164 



<210> 75 

<211> 791 

<212> PRT 

<213> rice 
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<400> 75 

Met Ala Arg Arg Ala Ala Ser Arg Ala Val Gly Ala Leu Arg Ser 
15 10 15 

Asp Gly Ser He Gin Gly Arg Gly Gly Arg Ala Gly Gly Ser Gly 

20 25 30 

Ala Glu Asp Ala Arg His Val Phe Asp Glu Leu Leu Arg Arg Gly 

35 40 45 

Arg Gly Ala Ser He Tyr Gly Leu Asn Arg Ala Leu Ala Asp Val 

50 55 60 

Ala Arg Asp Ser Pro Ala Ala Ala Val Ser Arg Tyr Asn Arg Met 

65 70 75 

Ala Arg Ala Gly Ala Asp Glu Val Thr Pro Asp Leu Cys Thr Tyr 

80 85 90 

Gly He Leu He Gly Cys Cys Cys Arg Ala Gly Arg Leu Asp Leu 

95 100 105 

Gly Phe Ala Ala Leu Gly Asn Val He Lys Lys Gly Phe Arg Val 
110 115 120 

Asp Ala He Ala Phe Thr Pro Leu Leu Lys Gly Leu Cys Ala Asp 
125 130 135 

Lys Arg Thr Ser Asp Ala Met Asp He Val Leu Arg Arg Met Thr 
140 145 150 

Glu Leu Gly Cys He Pro Asn Val Phe Ser Tyr Asn He Leu Leu 
155 160 165 

Lys Gly Leu Cys Asp Glu Asn Arg Ser Gin Glu Ala Leu Glu Leu 
170 175 180 

Leu His Met Met Ala Asp Asp Arg Gly Gly Gly Ser Pro Pro Asp 
185 190 195 

Val Val Ser Tyr Thr Thr Val He Asn Gly Phe Phe Lys Glu Gly 



200 



205 



210 



123/143 



WO 2004/005515 




PCT/JP2003/003154 



Asp Ser Asp Lys Ala Tyr Ser Thr Tyr His Glu Met Leu Asp Arg 

215 220 225 

Gly He Leu Pro Asp Val Val Thr Tyr Asn Ser He He Ala Ala 

230 235 240 

Leu Cys Lys Ala Gin Ala Met Asp Lys Ala Met Glu Val Leu Asn 

245 250 255 

Thr Met Val Lys Asn Gly Val Met Pro Asp Cys Met Thr Tyr Asn 

260 265 270 

Ser He Leu His Gly Tyr Cys Ser Ser Gly Gin Pro Lys Glu Ala 

275 280 285 

He Gly Phe Leu Lys Lys Met Arg Ser Asp Gly Val Glu Pro Asp 

290 295 300 

Val Val Thr Tyr Ser Leu Leu Met Asp Tyr Leu Cys Lys Asn Gly 

305 310 315 

Arg Cys Met Glu Ala Arg Lys He Phe Asp Ser Met Thr Lys Arg 

320 325 330 

Gly Leu Lys Pro Glu lie Thr Thr Tyr Gly Thr Leu Leu Gin Gly 

335 340 345 

Tyr Ala Thr Lys Gly Ala Leu Val Glu Met His Gly Leu Leu Asp 

350 355 360 

Leu Met Val Arg Asn Gly He His Pro Asp His Tyr Val Phe Ser 

365 370 375 

He Leu He Cys Ala Tyr Ala Lys Gin Gly Lys Val Asp Gin Ala 

380 385 390 

Met Leu Val Phe Ser Lys Met Arg Gin Gin Gly Leu Asn Pro Asn 

395 400 405 

Ala Val Thr Tyr Gly Ala Val He Gly He Leu Cys Lys Ser Gly 

410 415 420 

Arg Val Glu Asp Ala Met Leu Tyr Phe Glu Gin Met He Asp Glu 
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425 



430 



435 



Gly Leu Ser Pro Gly Asn lie Val Tyr Asn Ser Leu He His Gly 

440 445 450 

Leu Cys Thr Cys Asn Lys Trp Glu Arg Ala Glu Glu Leu He Leu 

455 460 465 

Glu Met Leu Asp Arg Gly He Cys Leu Asn Thr He Phe Phe Asn 

470 475 480 

Ser He He Asp Ser His Cys Lys Glu Gly Arg Val He Glu Ser 

485 490 495 

Glu Lys Leu Phe Glu Leu Met Val Arg He Gly Val Lys Pro Asn 

500 505 510 

Val He Thr Tyr Asn Thr Leu He Asn Gly Tyr Cys Leu Ala Gly 

515 520 525 

Lys Met Asp Glu Ala Met Lys Leu Leu Ser Gly Met Val Ser Val 

530 535 540 

Gly Leu Lys Pro Asn Thr Val Thr Tyr Ser Thr Leu He Asn Gly 

545 550 555 

Tyr Cys Lys He Ser Arg Met Glu Asp Ala Leu Val Leu Phe Lys 

560 565 570 

Glu Met Glu Ser Ser Gly Val Ser Pro Asp He He Thr Tyr Asn 

575 580 585 

He He Leu Gin Gly Leu Phe Gin Thr Arg Arg Thr Ala Ala Ala 

590 595 600 

Lys Glu Leu Tyr Val Arg He Thr Glu Ser Gly Thr Gin lie Glu 

605 610 615 

Leu Ser Thr Tyr Asn He He Leu His Gly Leu Cys Lys Asn Lys 

620 625 630 

Leu Thr Asp Asp Ala Leu Gin Met Phe Gin Asn Leu Cys Leu Met 



635 



640 



645 
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Asp Leu Lys Leu Glu Ala Arg Thr Phe Asn He Met He Asp Ala 

650 655 660 

Leu Leu Lys Val Gly Arg Asn Asp Glu Ala Lys Asp Leu Phe Val 

665 670 675 

Ala Phe Ser Ser Asn Gly Leu Val Pro Asn Tyr Trp Thr Tyr Arg 

680 685 690 

Leu Met Ala Glu Asn He He Gly Gin Gly Leu Leu Glu Glu Leu 

695 700 705 

Asp Gin Leu Phe Leu Ser Met Glu Asp Asn Gly Cys Thr Val Asp 

710 715 720 

Ser Gly Met Leu Asn Phe He Val Arg Glu Leu Leu Gin Arg Gly 

725 730 735 

Glu lie Thr Arg Ala Gly Thr Tyr Leu Ser Met lie Asp Glu Lys 

740 745 750 

His Phe Ser Leu Glu Ala Ser Thr Ala Ser Leu Phe He Asp Leu 

755 760 765 

Leu Ser Gly Gly Lys Tyr Gin Glu Tyr Tyr Arg Phe Leu Pro Glu 

770 775 780 

Lys Tyr Lys Ser Phe He Glu Ser Leu Ser Cys 

785 790 791 

<210> 76 
<211> 24 
<2 1 2> DNA 

<213> artificial sequence 
<220> 

<223> Oligonucleotide primer for amplification 
<400> 76 

tctcattctc tccacgccct gctc 24 
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<210> 77 

<211> 24 

<212> DNA 

<213> artificial sequence 
<220> 

<223> Oligonucleotide primer for amplification 

<400> 77 

acggcggagc aattcgtcga acac 24 

<210> 78 

<211> 24 

<212> DNA 

<213> artificial sequence 
<220> 

<223> Oligonucleotide primer for amplification 

<400> 78 

agtgtgtggc atggtgcatt tccg 24 

<210> 79 

<211> 24 

<212> DNA 

<213> artificial sequence 
<220> 

<223> Oligonucleotide primer for amplification 

<400> 79 

ctctacagga tacacggtgt aagg 24 

<210> 80 
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<211> 4746 
<212> DNA 
<213> rice 
<400> 80 

gccgcgcaga agagatcgat cgcgatctcc ctgccccgac gtcgccggcc gatctctcat 60 
tctctccacg ccctgctcgt cgccgatctc ctacaccatc cctgccatct cctccttccc 120 
ctcccctcta tcctccactg gtgccgccca cctctccgta taagacaaac tgcgttgcgg 180 
cgttggtttc cgccggcgct gctgctgcac ctgtcagcta gggcgggcat ggcgcgccgc 240 
gccgcttccc gcgctgttgg cgcccttcgc tcggacggct cgatccaagg gcgaggaggc 300 
cgcgcggggg gcagtggcgc cgaggacgca cgccacgtgt tcgacgaatt gctccgccgt 360 
ggcaggggcg cctcgatcta cggcttgaac cgcgccctcg ccgacgtcgc gcgtgacagc 420 
cccgcggccg ccgtgtcccg ctacaaccgc atggcccgag ccggcgccga cgaggtaact 480 
cccgacttgt gcacctacgg cattctcatc ggttgctgct gccgcgcggg ccgcttggac 540 
ctcggtttcg cggccttggg caatgtcatt aagaagggat ttagagtgga cgccatcgcc 600 
ttcactcctc tgctcaaggg cctctgtgcc gacaagagga cgagcgacgc aatggacata 660 
gtgctccgca gaatgaccga gctcggctgc ataccaaatg tcttctccta caatattctt 720 
ctcaaggggc tgtgtgatga gaacagaagc caagaagctc tcgagctgct gcacatgatg 780 
gctgatgatc gaggaggagg tagcccacct gatgtggtgt cgtataccac tgtcatcaat 840 
ggcttcttca aagaggggga ttcagacaaa gcttacagta cataccatga aatgctggac 900 
cgggggattt tacctgatgt tgtgacctac aactctatta ttgctgcgtt atgcaaggct 960 
caagctatgg acaaagccat ggaggtactt aacaccatgg ttaagaatgg tgtcatgcct 1020 
gattgcatga catataatag tattctgcat ggatattgct cttcagggca gccgaaagag 1080 
gctattggat ttctcaaaaa gatgcgcagt gatggtgtcg aaccagatgt tgttacttat 1140 
agcttgctca tggattatct ttgcaagaac ggaagatgca tggaagctag aaagattttc 1200 
gattctatga ccaagagggg cctaaagcct gaaattacta cctatggtac cctgcttcag 1260 
gggtatgcta ccaaaggagc ccttgttgag atgcatggtc tcttggattt gatggtacga 1320 
aacggtatcc accctgatca ttatgttttc agcattctaa tatgtgcata cgctaaacaa 1380 
gggaaagtag atcaggcaat gcttgtgttc agcaaaatga ggcagcaagg attgaatccg 1440 
aatgcagtga cgtatggagc agttataggc atactttgca agtcaggcag agtagaagat 1500 
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gctatgcttt attttgagca gatgatcgat 
aactccctaa ttcatggttt gtgcacctgt 
cttgaaatgt tggatcgagg catctgtctg 
agtcattgca aagaagggag ggttatagaa 
attggtgtga agcccaatgt cattacctac 
ggtaagatgg atgaagcaat gaagttactt 
aatactgtta cttatagcac tttgattaat 
gcgttagttc tttttaagga gatggagagc 
aacataattc tgcaaggttt atttcaaacc 
gttaggatta ccgaaagtgg aacgcagatt 
ggactttgca aaaacaaact cactgatgat 
atggatttga agcttgaggc taggactttc 
ggcagaaatg atgaagccaa ggatttgttt 
aattattgga cgtacaggtt gatggctgaa 
ttggatcaac tctttctttc aatggaggac 
aatttcattg ttagggaact gttgcagaga 
tccatgattg atgagaagca cttttccctc 
cttttgtctg ggggaaaata tcaagaatat 
tttatagaat ctttgagctg ctgaagcatt 
ttttctccta cagtcctatt agaggaggga 
aatgctagtg gaagctcctt tgaccatgtt 
gaatgcttct ttggtgctgt tctggtatgg 
caaggttggt gacggtgatg gtggcatgtg 
aggggacggc gcgtggtgag ctacaaggca 
cgtccgtagg ggactccgct gcatcaaggc 
cagacaggtg cttgcggtca ggttaaagaa 
attgttgttt catctcagga gattccagat 
attttgctcc atagtaaagt aagtacactt 
gttgtaccat caaacaaagt tggttgtatt 
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atgagaagac ggactggggc tgaaatccga gtctactcaa aagcagataa acctaagtac 3300 
ctgtcttttg atgaggagct tgtgcaggtt gctgggcttc cagctattga aagaggagcc 3360 
ctgacagaga ttgcttcgag gctttgaact aggacactca gagatggaag ttcttccaat 3420 
aatccgacac cttttgcccc tgttgatggt cctcctgttg atatcttgcc taacaaggaa 3480 
ttcatgctat atggacgatc tgctaatagt cccccatatg gagggcctgc taatgatcca 3540 
ccatatggaa gacctgccat tgatccacca tatggaagac caatatccac aatatggaag 3600 
acctgccaat gatccaccat atagaagacc tgtcaatgat acatcatatt gagggttgaa 3660 
caatgatggg cctcgtgatc aggcccggtc ctgagggggg tcgaatgggg cgatcgctcc 3720 
gggccccccg attcccaggg cccccaccta tctgtgcaac gagtagtagc gatcttccag 3780 
cgcgcaacgt gaggcgatgt ttctccgtga tttcgccggc ctgcaactgc gagatcgcga 3840 
gtataacgat cagccgatcg atctcatctg ccgactgcca tgctgatgcc acacgcaagc 3900 
gcagcatatc agccttatct tggttgatcg gcatgctgga cgagcacatc tgttgtcgca 3960 
tcaactgctg actgctatat atgtgctggt gctgaatcga tcgattgtcg tcacggaagt 4020 
gaagaacaac cacggcactg ctgcctgctg ggctctagcc gccatcagct gcggagctga 4080 
tccatggacg tgaggattac cgaagactgt caggtctcac tgggtatcca ggtggctctg 4140 
tcgaattgtg gattccaaat agttaactgg agtctgtcat tggtgttggt ggtgtcaatc 4200 
tagctgagat ccgtctggta tagcgtaaga gaaacatcat gcactatccc cagtcataac 4260 
catgccccaa tggccaccaa tagttttcct cgtgaaaatc tccccttgat cccagatctc 4320 
tggtgcgaga gtgaagttgc acgaagccca tcctggttct tccgagtcca ttgtggagat 4380 
ccagggcatt ccggatcaag tgaaagccgc acagagcctt ctgcaaggct tcatcggcgc 4440 
aagcagcaac agcaggcagg cgccccagtc ctctcgcatg gcccattatt tttagtaagc 4500 
tggaggacat tcgcaacagg ggggtcagtg gtcactgcaa agctgagttt gttcttcagt 4560 
tcaactgcag aaaattgcag atcggttgcc gtagttgcta gaacggtaca tagttgccac 4620 
ctaactgtag cgagtggcat aacttattgt gtgttactgc ccaatgttgt ctctccttgt 4680 
gttcatggat tcagacttgt gattgtagta tttctggatc agactggagt aaaagaaaaa 4740 
aaaaaa 4746 

<210> 81 
<211> 4779 
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<212> DNA 
<213> rice 
<400> 81 
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tattgaaaga ggagccctga cagagattgc ttcgaggctt tgaactagga cactcagaga 3360 
tggaagttct tccaataatc cgacaccttt tgcccctgtt gatggtcctc ctgttgatat 3420 
cttgcctaac aaggaattca tgctatatgg acgatctgct aatagtcccc catatggagg 3480 
gcctgctaat gatccaccat atggaagacc tgccattgat ccaccatatg gaagaccaat 3540 
atccacaata tggaagacct gccaatgatc caccatatag aagacctgtc aatgatacat 3600 
catattgagg gttgaacaat gatgggcctc gtgatcaggc ccggtcctga ggggggtcga 3660 
atggggcgat cgctccgggc cccccgattc ccagggcccc cacctatctg tgcaacgagt 3720 
agtagcgatc ttccagcgcg caacgtgagg cgatgtttct ccgtgatttc gccggcctgc 3780 
aactgcgaga tcgcgagtat aacgatcagc cgatcgatct catctgccga ctgccatgct 3840 
gatgccacac gcaagcgcag catatcagcc ttatcttggt tgatcggcat gctggacgag 3900 
cacatctgtt gtcgcatcaa ctgctgactg ctatatatgt gctggtgctg aatcgatcga 3960 
ttgtcgtcac ggaagtgaag aacaaccacg gcactgctgc ctgctgggct ctagccgcca 4020 
tcagctgcgg agctgatcca tggacgtgag gattaccgaa gactgtcagg tctcactggg 4080 
tatccaggtg gctctgtcga attgtggatt ccaaatagtt aactggagtc tgtcattggt 4140 
gttggtggtg tcaatctagc tgagatccgt ctggtatagc gtaagagaaa catcatgcac 4200 
tatccccagt cataaccatg ccccaatggc caccaatagt tttcctcgtg aaaatctccc 4260 
cttgatccca gatctctggt gcgagagtga agttgcacga agcccatcct ggttcttccg 4320 
agtccattgt ggagatccag ggcattccgg atcaagtgaa agccgcacag agccttctgc 4380 
aaggcttcat cggcgcaagc agcaacagca ggcaggcgcc ccagtcctct cgcatggccc 4440' 
attattttta gtaagctgga ggacattcgc aacagggggg tcagtggtca ctgcaaagct 4500 
gagtttgttc ttcagttcaa ctgcagaaaa ttgcagatcg gttgccgtag ttgctagaac 4560 
ggtacatagt tgccacctaa ctgtagcgag tggcataact tattgtgtgt tactgcccaa 4620 
tgttgtctct ccttgtgttc atggattcag acttgtgatt gtagtatttc tggatcagac 4680 
tggagtaaaa gaaaaaaaaa aaggaagaca tgggtttaac agtaaaaaaa aaaaaaaaaa 4740 
aaaaaaaaaa aaaaaaaaaa aaaaaaaaaa aaaaaaaaa 4779 

<210> 82 
<211> 6158 
<212> DNA 
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<213> rice 
<400> 82 

cgcgcagaag agatcgatcg cgatctccct 
tctccacgcc ctgctcgtcg ccgatctcct 
cccctctatc ctccactggt gccgcccacc 
ttggtttccg ccggcgctgc tgctgcacct 
cgcttcccgc gctgt tggcg ccct tcgctc 
cgcggggggc agtggcgccg aggacgcacg 
caggggcgcc tcgatctacg gcttgaaccg 
cgcggccgcc gtgtcccgct acaaccgcat 
cgacttgtgc acctacggca ttctcatcgg 
cggtttcgcg gccttgggca atgtcattaa 
cactcctctg ctcaagggcc tctgtgccga 
gctccgcaga atgaccgagc tcggctgcat 
caaggggctg tgtgatgaga acagaagcca 
tgatgatcga ggaggaggta gcccacctga 
cttcttcaaa gagggggatt cagacaaagc 
ggggatttta cctgatgttg tgacctacaa 
agctatggac aaagccatgg aggtacttaa 
ttgcatgaca tataatagta ttctgcatgg 
tattggattt ctcaaaaaga tgcgcagtga 
cttgctcatg gattatcttt gcaagaacgg 
ttctatgacc aagaggggcc taaagcctga 
gtatgctacc aaaggagccc ttgttgagat 
cggtatccac cctgatcatt atgttttcag 
gaaagtagat caggcaatgc ttgtgttcag 
tgcagtgacg tatggagcag ttataggcat 
tatgctttat tttgagcaga tgatcgatga 
ctccctaatt catggtttgt gcacctgtaa 



gccccgacgt cgccggccga tctctcattc 60 
acaccatccc tgccatctcc tccttcccct 120 
tctccgtata agacaaactg cgttgcggcg 180 
gtcagctagg gcgggcatgg cgcgccgcgc 240 
ggacggctcg atccaagggc gaggaggccg 300 
ccacgtgttc gacgaattgc tccgccgtgg 360 
cgccctcgcc gacgtcgcgc gtgacagccc 420 
ggcccgagcc ggcgccgacg aggtaactcc 480 
ttgctgctgc cgcgcgggcc gcttggacct 540 
gaagggattt agagtggacg ccatcgcctt 600 
caagaggacg agcgacgcaa tggacatagt 660 
accaaatgtc ttctcctaca atattcttct 720 
agaagctctc gagctgctgc acatgatggc 780 
tgtggtgtcg tataccactg tcatcaatgg 840 
ttacagtaca taccatgaaa tgctggaccg 900 
ctctattatt gctgcgttat gcaaggctca 960 
caccatggtt aagaatggtg tcatgcctga 1020 
atattgctct tcagggcagc cgaaagaggc 1080 
tggtgtcgaa ccagatgttg ttacttatag 1140 
aagatgcatg gaagctagaa agattttcga 1200 
aattactacc tatggtaccc tgcttcaggg 1260 
gcatggtctc ttggatttga tggtacgaaa 1320 
cattctaata tgtgcatacg ctaaacaagg 1380 
caaaatgagg cagcaaggat tgaatccgaa 1440 
actttgcaag tcaggcagag tagaagatgc 1500 
aggactaagc cctggcaaca ttgtttataa 1560 
caaatgggag agggctgaag agttaattct 1620 
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tgaaatgttg gatcgaggca tctgtctgaa cactattttc tttaattcaa taattgacag 1680 
tcattgcaaa gaagggaggg ttatagaatc tgaaaaactc tttgagctga tggtacgtat 1740 
tggtgtgaag cccaatgtca ttacctacaa tactcttatc aatggatatt gcttggcagg 1800 
taagatggat gaagcaatga agttactttc tggcatggtc tcagttgggt tgaaacctaa 1860 
tactgttact tatagcactt tgattaatgg ctactgcaaa attagtagga tggaagacgc 1920 
gttagttctt tttaaggaga tggagagcag tggtgttagt cctgatatta ttacgtataa 1980 
cataattctg caaggtttat ttcaaaccag aagaactgct gctgcaaaag aactctatgt 2040 
taggattacc gaaagtggaa cgcagattga acttagcaca tacaacataa tccttcatgg 2100 
actttgcaaa aacaaactca ctgatgatgc acttcagatg tttcagaacc tatgtttgat 2160 
ggatttgaag cttgaggcta ggactttcaa cattatgatt gatgcattgc ttaaagttgg 2220 
cagaaatgat gaagccaagg atttgtttgt tgctttctcg tctaacggtt tagtgccgaa 2280 
ttattggacg tacaggttga tggctgaaaa tattatagga caggggttgc tagaagaatt 2340 
ggatcaactc tttctttcaa tggaggacaa tggctgtact gttgactctg gcatgctaaa 2400 
tttcattgtt agggaactgt tgcagagagg tgagataacc agggctggca cttacctttc 2460 
catgattgat gagaagcact tttccctcga agcatccact gcttccttgt ttatagatct 2520 
tttgtctggg ggaaaatatc aagaatatta taggtttctc cctgaaaaat acaagtcctt 2580 
tatagaatct ttgagctgct gaagcatttt gcagctttga aattctgtgt tggaattctt 2640 
ttctcctaca gtcctattag aggagggatc ttctctgtat gtgtaaatag cgaggtatgt 2700 
atgccacctc tccgaattat ttttactgtg gttcctagac tgtaaacaag caattatgtt 2760 
atgctgttga tgccagaaaa aacataaaag tttgtcgtta tctctactaa cggatcataa 2820 
agggatttgt gactggagtt tcaaacttaa tgtgtctagg cagtaatttt gacattagat 2880 
ccaaaacaat ttatagggtt tcattaaatt tcatctatgt gtactgttta ggtgttgaat 2940 
agtttgactt gttttttaac tgaacaaaag atatgtctga agctttgttc tttaccaaat 3000 
gcagtactga tcatcacaat atatttttta tggaacaaga ttggattgta tagaatggtt 3060 
tctgatctga ttatcttatc tcaacgtatt attatgcaca tgtactaatc atgaaatatc 3120 
tgatggaatg atgtttctat ttacctgtgt gaggcagcaa ggagtgagat ggataacacc 3180 
acatactccc tctgtcccag aatataagaa gttttagagt tggacacgat tattaagaaa 3240 
gtaggtagaa gtgagtagtg gagggttgtg attgcatgag tagtggaggt aggtgggaaa 3300 
agtgaatggt ggagggttgt gattggttgg gaagagaatg ttggtagaga agttgttata 3360 
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ttttggggag tacattatta ttctagaaca atactgttgt gctcaagaag cgttccaaag 3420 
atgtttcaca acctgtgctc gatgggtttt gagcttaatc ctgggacatt cagtatcatg 3480 
atctgtctca ttcttaaaca tggaataaag gatgacagca tgatttcttt gtctctataa 3540 
tcttttggct acccacagat aatagctgta aatctatact actttaaaag gagtagtggt 3600 
ggtggtgagt ggtgaatctg ccaccacccc accaccaact ctcaaaattc tgacatgtgg 3660 
gatcactgtc aatcccttct ccaagacatg tgggatcact gtcaatccct tctccaaacc 3720 
aattgtatga tagaacagtg gaaatcacgg acagaccatg gagctctcaa ccataatcat 3780 
ccttgcgagt taataacaaa tggagcgtaa acttggcaag caaaaaactc aaattaattc 3840 
taaaattaag ctctaggatt caaaatagat ttcctctctg cattgtgctg ttatgatttt 3900 
taattccgta acaacgcaaa tgcattttgc tagtcttata aagaagggtt aatgcaaata 3960 
ttctgattaa atgattgtat ctatgaagtt tgaatgctag tggaagctcc tttgaccatg 4020 
ttttgttgtg cgagcattta agagagtgaa gagaatgctt ctttggtgct gttctggtat 4080 
ggaaggatcc acagataaaa ttcaggagaa tatagtagtg gccaaggttg gtgacggtga 4140 
tggtggcatg tgatccccca gatcttcagt gacccagaga ggaggggacg gcgcgtggtg 4200 
agctacaagg catactcagt ggagggcaag atcaaggcct cccgtccgta ggggactccg 4260 
ctgcatcaag gccaactgct ccgaactgat caatttctgg tgcagacagg tgcttgcggt 4320 
caggttaaag aagttggcaa aaatgcttct gaagaaaggt taattgttgt ttcatctcag 4380 
gagattccag atgatccagt gtctccaaca attgaggcgc ttattttgct ccatagtaaa 4440 
gtaagtacac ttgctgagaa ccaccagttg acaacacggc ttgttgtacc atcaaacaaa 4500 
gttggttgta ttcttgggga aggtggaaag gtaattactg aaatgagaag acggactggg 4560 
gctgaaatcc gagtctactc aaaagcagat aaacctaagt acctgtcttt tgatgaggag 4620 
cttgtgcagg ttgctgggct tccagctatt gaaagaggag ccctgacaga gattgcttcg 4680 
aggctttgaa ctaggacact cagagatgga agttcttcca ataatccgac accttttgcc 4740 
cctgttgatg gtcctcctgt tgatatcttg cctaacaagg aattcatgct atatggacga 4800 
tctgctaata gtcccccata tggagggcct gctaatgatc caccatatgg aagacctgcc 4860 
attgatccac catatggaag accaatatcc acaatatgga agacctgcca atgatccacc 4920 
atatagaaga cctgtcaatg atacatcata ttgagggttg aacaatgatg ggcctcgtga 4980 
tcaggcccgg tcctgagggg ggtcgaatgg ggcgatcgct ccgggccccc cgattcccag 5040 
ggcccccacc tatctgtgca acgagtagta gcgatcttcc agcgcgcaac gtgaggcgat 5100 
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gtttctccgt gatttcgccg gcctgcaact 
cgatctcatc tgccgactgc catgctgatg 
cttggttgat cggcatgctg gacgagcaca 
atatgtgctg gtgctgaatc gatcgattgt 
tgctgcctgc tgggctctag ccgccatcag 
accgaagact gtcaggtctc actgggtatc 
atagttaacc ggagtctgtc attggtgttg 
tatagcgtaa gagaaacatc atgcactatc 
aatagttttc ctcgtgaaaa tctccccttg 
gcacgaagcc catcctggtt cttccgagtc 
agtgaaagcc gcacagagcc ttctgcaagg 
ggcgccccag tcctctcgca tggcccatta 
ggggggtcag tggtcactgc aaagctgagt 
agatcggttg ccgtagttgc tagaacggta 
ataacttatt gtgtgttact gcccaatgtt 
gtgattgtag tatttctgga tcagactgga 
tttaacagta aaaaaaaaaa aaaaaaaaaa 
aaaaaaaaaa aaaaaaaaaa aaaaaaaaaa 



gcgagatcgc gagtataacg atcagccgat 5160 
ccacacgcaa gcgcagcata tcagccttat 5220 
tctgttgtcg catcaactgc tgactgctat 5280 
cgtcacggaa gtgaagaaca accacggcac 5340 
ctgcggagct gatccatgga cgtgaggatt 5400 
caggtggctc tgtcgaattg tggattccaa 5460 
gtggtgtcaa tctagctgag atccgtctgg 5520 
cccagtcata accatgcccc aatggccacc 5580 
atcccagatc tctggtgcga gagtgaagtt 5640 
cattgtggag atccagggca ttccggatca 5700 
cttcatcggc gcaagcagca acagcaggca 5760 
tttttagtaa gctggaggac attcgcaaca 5820 
ttgttcttca gttcaactgc agaaaattgc 5880 
catagttgcc acctaactgt agcgagtggc 5940 
gtctctcctt gtgttcatgg attcagactt 6000 
gtaaaagaaa aaaaaaaagg aagacatggg 6060 
aaaaaaaaaa aaaaaaaaaa aaaaaaaaaa 6120 
aaaaaaaa 6158 



<210> 83 
<211> 2864 
<212> DNA 
<213> rice 
<400> 83 

aagagatcga tcgcgatctc cctgccccga cgtcgccggc cgatctctca ttctctccac 60 
gccctgctcg tcgccgatct cctacaccat ccctgccatc tcctccttcc cctcccctct 120 
atcctccact ggtgccgccc acctctccgt ataagacaaa c tgcgt tgcg gcgt tggt t t 180 
ccgccggcgc tgctgctgca cctgtcagct agggcgggca tggcgcgccg cgccgcttcc 240 
cgcgctgttg gcgcccttcg ctcggacggc tcgatccaag ggcgaggagg ccgcgcgggg 300 
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ggcagtggcg ccgaggacgc acgccacgtg 
gcctcgatct acggcttgaa ccgcgccctc 
gccgtgtccc gctacaaccg catggcccga 
tgcacctacg gcattctcat cggttgctgc 
gcggccttgg gcaatgtcat taagaaggga 
ctgctcaagg gcctctgtgc cgacaagagg 
agaatgaccg agctcggctg cataccaaat 
ctgtgtgatg agaacagaag ccaagaagct 
cgaggaggag gtagcccacc tgatgtggtg 
aaagaggggg attcagacaa agcttacagt 
ttacctgatg ttgtgaccta caactctatt 
gacaaagcca tggaggtact taacaccatg 
acatataata gtattctgca tggatattgc 
tttctcaaaa agatgcgcag tgatggtgtc 
atggattatc tttgcaagaa cggaagatgc 
accaagaggg gcctaaagcc tgaaattact 
accaaaggag cccttgttga gatgcatggt 
caccctgatc attatgtttt cagcattcta 
gatcaggcaa tgcttgtgtt cagcaaaatg 
acgtatggag cagttatagg catactttgc 
tattttgagc agatgatcga tgaaggacta 
attcatggtt tgtgcacctg taacaaatgg 
ttggatcgag gcatctgtct gaacactatt 
aaagaaggga gggttataga atctgaaaaa 
aagcccaatg tcattaccta caatactctt 
gatgaagcaa tgaagttact ttctggcatg 
acttatagca ctttgattaa tggctactgc 
ctttttaagg agatggagag cagtggtgtt 
ctgcaaggtt tatttcaaac cagaagaact 
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tcgccttcac tcctctgctc aagggcctct 
acatagtgct ccgcagaatg accgag£tcg 
ttcttctcaa ggggctgtgt gatgagaaca 
tgatggctga tgatcgagga ggaggtagcc 
tcaatggctt cttcaaagag ggggattcag 
tggaccgggg gattttacct gatgttgtga 
aggctcaagc tatggacaaa gccatggagg 
tgcctgattg catgacatat aatagtattc 
aagaggctat tggatttctc aaaaagatgc 
cttatagctt gctcatggat tatctttgca 
ttttcgattc tatgaccaag aggggcctaa 
ttcaggggta tgctaccaaa ggagcccttg 
tacgaaacgg tatccaccct gatcattatg 
aacaagggaa agtagatcag gcaatgcttg 
atccgaatgc agtgacgtat ggagcagtta 
aagatgctat gctttatttt gagcagatga 
tttataactc cctaattcat ggtttgtgca 
taattcttga aatgttggat cgaggcatct 
ttgacagtca ttgcaaagaa gggagggtta 
tacgtattgg tgtgaagccc aatgtcatta 
tggcaggtaa gatggatgaa gcaatgaagt 
aacctaatac tgttacttat agcactttga 
aagacgcgtt agttcttttt aaggagatgg 
cgtataacat aattctgcaa ggtttatttc 
tctatgttag gattaccgaa agtggaacgc 
ttcatggact ttgcaaaaac aaactcactg 
gttlgatgga tttgaagctt gaggctagga 
aagttggcag aaatgatgaa gccaaggatt 
ogaatta ttggacgtac aggttgatgg 
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aagaattgga tcaactcttt ctttcaatgg 

tgctaaattt cattgttagg gaactgttgc 

acccttccat gattgatgag aagcactttt 

tagatctttt gtctggggga aaatatcaag 

agtcctttat agaatctttg agctgctgaa 

aattcttttc tcctacagtc ctattagagg 

ggtatgtatg ccacctctcc gaattatttt 

ttatgttatg ctgttgatgc cagaaaaaac 

atcataaagg gatttgtgac tggagtttca 

<210> 85 
<211> 2649 
<212> DNA 
<213> rice 
<400> 85 

ggtgccgccc acctctccgt ataagacaaa 
tgctgctgca cctgtcagct agggcgggca 
gcgcccttcg ctcggacggc tcgatccaag 
ccgaggacgc acgccacgtg ttcgacgaat 
acggcttgaa ccgcgccctc gccgacgtcg 
gctacaaccg catggcccga gccggcgccg 
gcattctcat cggttgctgc tgccgcgcgg 
gcaatgtcat taagaaggga tttagagtgg 
gcctctgtgc cgacaagagg acgagcgacg 
agctcggctg cataccaaat gtcttctcct 
agaacagaag ccaagaagct ctcgagctgc 
gtagcccacc tgatgtggtg tcgtatacca 
attcagacaa agcttacagt acataccatg 
ttgtgaccta caactctatt attgctgcgt 



CT/JP2003/003154 

aggacaatgg ctgtactgtt gactctggca 2340 

agagaggtga gataaccagg gctggcactt 2400 

ccctcgaagc atccactgct tccttgttta 2460 

aatattatag gtttctccct gaaaaataca 2520 

gcattttgca gctttgaaat tctgtgttgg 2580 

agggatcttc tctgtatgtg taaatagcga 2640 

tactgtggtt cctagactgt aaacaagcaa 2700 

ataaaagttt gtcgttatct ctactaacgg 2760 

aaaaaaaaaa aaaaaaaaaa aaaaaaaaa 2819 



ctgcgttgcg gcgttggttt ccgccggcgc 60 
tggcgcgccg cgccgcttcc cgcgctgttg 120 
ggcgaggagg ccgcgcgggg ggcagtggcg 180 
tgctccgccg tggcaggggc gcctcgatct 240 
cgcgtgacag ccccgcggcc gccgtgtccc 300 
acgaggtaac tcccgacttg tgcacctacg 360 
gccgcttgga cctcggtttc gcggccttgg 420 
acgccatcgc cttcactcct ctgctcaagg 480 
caatggacat agtgctccgc agaatgaccg 540 
acaatattct tctcaagggg ctgtgtgatg 600 
tgcacatgat ggctgatgat cgaggaggag 660 
ctgtcatcaa tggcttcttc aaagaggggg 720 
aaatgctgga ccgggggatt ttacctgatg 780 
tatgcaaggc tcaagctatg gacaaagcca 840 
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tatttttact gtggttccta gactgtaaac aagcaattat gttatgctgt tgatgccaga 2640 
aaaaaaaaa 2649 

<210> 86 

<211> 24 

<212> DNA 

<213> artificial sequence 
<220> 

<223> Oligonucleotide primer for amplification 

<400> 86 

cagttgggtt gaaacctaat actg 24 

<210> 87 

<211> 24 

<212> DNA 

<213> artificial sequence 
<220> 

<223> Oligonucleotide primer for amplification 

<400> 87 

cactaaaccg ttagacgaga aagc 24 
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